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ABSTRACT 

Context. X-ray surveys are a key instrument in the study of active galactic nuclei (AGN). Thanks to their penetrating ability, X-rays 
are able to map the innermost regions close to the central super massive black hole (SMBH) as well as to detect and characterize its 
emission up to high redshift. 

Aims. We present here a detailed X-ray spectral analysis of the AGN belonging to the XMM-Newton bright survey (XBS). The XBS 
is composed of two flux-limited samples selected in the complementary 0.5-4.5 and 4.5-7.5 keV energy bands and comprising more 
than 300 AGN up to redshift ~ 2.4. 

Methods. We performed an X-ray analysis following two different approaches: by analyzing individually each AGN X-ray spectrum 
and by constructing average spectra for different AGN types. 

Results. From the individual analysis, we find that there seems to be an anti correlation between the spectral index and the sources' 
hard X-ray luminosity, such that the average photon index for the higher luminosity sources (> 10 44 erg s -1 ) is significantly (> 
2<x) flatter than the average for the lower luminosity sources. We also find that the intrinsic column density distribution agrees 
with AGN unified schemes, although a number of exceptions are found (3% of the whole sample), which are much more common 
among optically classified type 2 AGN. We also find that the so-called "soft-excess", apart from the intrinsic absorption, constitutes 
the principal deviation from a power-law shape in AGN X-ray spectra and it clearly displays different characteristics, and likely a 
different origin, for unabsorbed and absorbed AGN. Regarding the shape of the average spectra, we find that it is best reproduced by 
a combination of an unabsorbed (absorbed) power law, a narrow Fe Ka emission line and a small (large) amount of reflection for 
unabsorbed (absorbed) sources. We do not significantly detect any relativistic contribution to the line emission and we compute an 
upper limit for its equivalent width (EW) of 230 eV at the 3cr confidence level. Finally, by dividing the type 1 AGN sample into high- 
and low-luminosity sources, we marginally detect a decrease in the narrow Fe Kor line EW and in the amount of reflection as the 
luminosity increases, the "so-called" Iwasawa-Taniguchi effect. 

Key words. X-rays: general- X-rays: diffuse background - surveys - galaxies: active 
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O ■ 1. Introduction 9% b etween different works (iGilli et al.l l2007t iTreister et all 

^ i I2009h . Besides, a small number of AGN that seem not to fol- 

; Recent deep X-rays surveys carried out by XMM-Newton and low the unified scheme are usually found in x . rays surveyS) 

L; . Chandra have resolved most of the cosmic X-ray background L e>> their optical characteristics do not m atch their obs erved 

• (CXB) into discrete sources up to energies ~ 10 keV (although X-ray properties dPanessa & Bassanill2002t lAkvlas et al.l 12 004. 

X] . the resolved fraction decreases with energy; jWorsley etal.|2003 ICaccianiga et al.ll2004 ICanni et al.ll2006l iMateos et al.l l2005a. 

^ . i Hickox & Markevitch| | 2006|) . The large majority of the sources IMateos et alJl2005bl IMateos et al.ll201Qj) . The evolution of these 



that compose the CXB are active galactic nuclei (AGN), and p r0 p erties through cosmic time and the possible correlation be- 

CXB synthesis models make use of template AGN spectra to re- tween x . ray em i ss i on and source properties, like the bolometric 

produce its shape following the AGN unified model ( |Antonucci| i uminosi t y or SMBH mass, are also a matter of debate. 
1993). The unified model, in its simplest version, states that the 

differences between the different observed AGN types are due The frequency and properties of some individual charac- 

to an orientation effect, i.e., as the inclination angle to the ob- teristics are also still unknown, such as the Fe Ka emission 

server increases, the torus surrounding the central super massive line. This emission line is the most commonly observed line in 

black hole (SMBH) intercepts more nuclear emission. The CXB AGN X-ray spectra, but its detailed study is strongly limited by 

is then reproduced by a mixture of AGN spectra with different the data quality and therefore, to sources in the local Universe 

amounts of absorption. dNandra et alj|2007l) . To study its characteristics up to high red- 

However, there are still many unresolved questions regard- shifts, X-ray spectr a have to be stacked to improve the signal-to- 

ing our knowledge about AGN. For example, the predicted noise ratio (SNR) (ICorral et al.ll2008t fetreblvan ska et al.l f2005: 

fraction of heavily absorbed AGN (Compton-thick AGN) ob- Bru sa et al.ll2.Q05b . Another intriguing AGN feature is the soft- 

tained from CXB synthesis models can vary from 30% to excess emission in type 1 AGN, whose origin is still unclear. 
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Possible suggested explanations go from continuum emission 
(iRoss et alJll992b IShimura & Takaharalll993l: i Kawaguchi et al 
2001) to atomic processes dCrummv et al.l20 06; Middleto n et al. 
20071) . 

Deep and medium surveys often lack good quality X-ray and 
multi-wavelength data, which limits the results, while samples 
composed by high-quality data are usually not well-defined flux- 
limited samples, which limits the applicability of the results. 
Given all that, well-defined X-ray samples, that contain both a 
significant number of reliable identifications and good enough 
X-ray data quality are the key to test the current hypotheses and 
to link the nearby and distant universe. We present here a de- 
tailed X-ray spectral analysis of the AGN within the XBS sam- 
ple, which is composed of two flux-limited samples that are al- 
most completely identified (identification rate ~ 95%) and con- 
taining more than 300 AGN. Given the availability of both reli- 
able optical spectroscopic identifications and good quality X-ray 
spectral data, this sample is the perfect laboratory to test AGN 
models and to better constrain the AGN properties and their evo- 
lution. 

We assume the cosmological model Hq=65 km s _1 Mpc -1 , 
Qa= 0.7 and Qm=0.3 throughout this paper. Reported errors are 
at 90% confidence level unless stated otherwise. 



2. The XBS AGN sample 

The sample of 305 AGN discussed here (XBS AGN sample 
hereafter) has been extracted from the XMM-Newton bright 
serendipitous survey^. 

The XBS consists of two flux-limited serendipitous (i.e. the 
targets of the XMM-Newton pointings were excluded) samples 
of X-ray selected sources at high galactic latitude (\b\ > 20°): the 
XMM bright serendipitous survey sample (BSS, 389 sources) 
and the XMM hard bright serendipitous survey sample (HBSS, 
67 sources, with 56 sources in common with the BSS sample) 
having an EPIC MOS2 count rate limit, corrected for vignetting, 
of 10" 2 cts/s and 2 x 10~ 3 cts/s in the 0.5-4.5 keV and 4.5-7.5 
keV energy bands, respectively; the flux limit is ~ 7 x 10~ 14 erg 
crrr 2 s _1 in both energy selection bands. 

The details on the XMM-Newton fields selection strategy and 
the source selection criteria of the XMM BS S and HBSS sam- 
ples are discussed in iDella Ceca et al .1 (12004 . while a descrip- 
tion of the optical data and analysis, of the optical classification 
scheme and the optical propert ies of the extragalactic source s 
identified so far is presented in Caccianiga et al.1 (120071 12008). 
The optical and X-ray properties of the Galactic population are 
discussed in lLopez-S antiago et al. (2007). Previous X-rays spec- 
tral analyses of parts of the XBS sample have alread y been re- 
ported in previous works. In ICaccianiga et all (120 04). the X-ray 
spectral analysi s of a subsamp l e extr acted form the HBSS sam- 
ple is reported. Galbiati et al.l (12005) performed an analysi s of 
the radio-loud AGN within the XBS. ISevergnini etail (120031) un- 
veiled the AGN-nature of three sources previously considered as 
normal galaxies. Finally. IDella Ceca et al.l (120081) presented the 
cosmological properties of the HBSS AGN sample. 



1 The XMM-Newton Bright Serendipitous Survey is one of the 
research programs conducted by the XMM-Newton Survey Science 
Center (SSC, see http://xmmssc-www.star.le.ac.uk ) a consortium of 10 
international institutions, appointed by ESA to help the SOC in devel- 
oping the software analysis system, to pipeline process all the XMM- 
Newton data, and to exploit the XMM serendipitous detections. The 
Osservatorio Astronomico di Brera is one of the Consortium Institutes. 



2.1. AGN classification 

The current classification breakdown of the XBS sample, which 
relies on dedicated optical spectroscopy, is as follows: 305 AGN 
(including 5 BL Lacs), 8 clusters of galaxiefl 2 normal galaxies 
and 58 X-ray emitting stars, see Table[T]for a detailed summary. 
For 25 out of the 305 AGN that composed our sample, redshift 
and classification are reported here for the first time. These new 
identifications are marked in boldface in Table |3](columns 2 and 
3). The XBS AGN sample contains 35 sources that are optically 
classified as elusive AGN, i.e., sources for which a classification 
cannot be derived solely from our optical spectroscopy, although 
the redshift can be measured. These are sources that are char- 
acterized by a significant/dominant contaminati on of star-light 
from the host galaxy in the optical spectrum (ICaccianiga et al.l 
2007). Even if the presence of an AGN in these sources is some- 
how suggested by the detection of a broad or strong emission 
line, the "dilution" caused by the host galaxy is critical because 
it avoids the quantification of the optical absorption that is nec- 
essary to classify a source as a type 1 or type 2 AGN. For 
these sources, the type 1/2 classification is assigned as a func- 
tion of the absence/presence of a significant amount of intrinsic 
absorption in their X-ray spectra. There is one case however, 
XBSJ012654.3+191246, in which a type 1/2 classification can- 
not be inferred from either the optical or the X-ray data, and ac- 
cordingly this source is classified as an AGN of uncertain type. 
At the time of writing, 27 X-ray sources belonging to the BSS 
sample are still unidentified. Out of these 27, two also belong 
to the HBSS sample, which results in a level of identification of 
93% and 97% for the BSS and the HBSS samples, respectively. 

2.2. X-ray data 

The XBS source sample was defined using only the data from the 
MOS2 detector. However, to increase the statistics, the data from 
the MOS 1 and the pn detectors were considered when available 
and were used for our spectral analysis. 

In Table [2] we report the data used for the X-ray spectral 
analysis of each source: Source name; XMM-Newton observa- 
tion ID; XMM-Newton filter for each detector; the values of 
Galactic column densities toward the used XMM-Newton point- 
ings; resulting exposure time for each detector after removing 
high-background intervals; total counts for all available detec- 
tors in the 0.3-10 keV band, and corresponding sample. To in- 
crease the number of counts for the lowest quality spectra, we 
searched the XMM-Newton archive for additional observations 
and selected those with the longest MOS2 exposure times; we 
preferred not to combine different observation data sets to mini- 
mize possible problems related to source variability. As a result, 
some of the d ata sets used in th i s anal ysis are different from the 
ones used in IDella Ceca et alj d2004l) for the definition of the 
sample. 

The XMM-Newton data were cleaned and processed with the 
XMM-Newton Science Analysis Software (SAS) and w ere ana- 
lyzed with standard software packages (Ftools; Xspec. lArnaudl 
1996). Event files produced from the pipeline were filtered from 
high-background time intervals and only events corresponding 
to pattern 0-12 for MOS and 0-4 for pn were used. All spectra 
were accumulated from a circular extraction region with a ra- 
dius of ~ 20"-30", depending on the source off-axis distance. 

2 The sample of cluster of galaxies is neither statistically complete 
nor representative of the cluster population because the source detection 
algorithm used in the construction of the sample is optimized for point- 
like sources. 
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Sample 


Type 1 AGN 


Type 2 AGN 


BL Lacs 


Stars 


Clusters 


Galaxies 


Unidentified 


AGN uncertain type 


BSS 


269(41) 


19(10) 


5 


58(2) 


8(1) 


2 


27(2) 


1 


HBSS 


42 


20 




2 


1 




2 




Total 


270 


29 


5 


58 


8 


2 


27 


1 



The numbers between parenthesis for the BSS sample correspond to the number of sources in common with the HBSS sample. 



Background counts were accumulated in nearby circular source 
free regions which an area usually about a factor ~4 larger than 
the one used to extract the source counts. To improve the statis- 
tics, the MOS 1 and MOS2 spectra obtained with the same filters 
were combined a posteriori by using the FTOOLS task mathpha. 
The X-ray spectra usually cover the 0.3-10 keV energy range; 
the total (MOSl+MOS2+pn) counts range from ~ 100 to ~ 10 4 , 
as can be seen in Fig.Q] 

The ancillary response matrix and the detector response ma- 
trix were created by the XMM-SAS task arfgen and rmfgen at 
each source position in the EPIC detectors. For the MOS1 and 
MOS2 detectors, and provided that the observations were car- 
ried out by using the same filter, ancillary and detector response 
matrices for each source were combined by using addrmf and 
addarf. 



3. X-ray spectral analysis 

The availability of good XMM-Newton data for the sources in the 
XBS sample, which spans the energy range between ~ 0.3 and ~ 
10 keV, allow us to perform a reliable X-ray spectral analysis for 
almost every AGN studied here. For 111 AGN an X-ray spectral 
analys i s was already reported and discussed in Severgnini et alJ 
( 2003 1). ICaccianiga et alJ d2004 120071) . iGalbiati et al.1 d2005l) or 
in lDella Ceca et all (120081) : for the remaining AGN the main X- 
ray spectral properties and parameters are discussed in detail 
here for the first time. Note, however, that there could be small 
differences in the best-fit model and parameters already pub- 
lished and the ones presented here owing to the different XMM- 
Newton observations used and/or our different way of defining 
the best-fit model for each source. 

We grouped the spectra in bins containing at least 10 to 30 
(depending on the spectral quality) source+background counts 
to use the x 1 minimization technique. We fitted pn and MOS 
spectra simultaneously in the 0.3-10 keV band with Xspec ver- 
sion 12.5.0. We tied together all pn and MOS parameters except 
for a relative normalization, which accounts for the differences 
between pn and MOS flux calibrations. In the following, derived 
fluxes and luminosities refer to the MOS2 calibration. 

To ensure a spectral analysis as uniform as possible, we de- 
fined a threshold of 10% for the null hypothesis probability to 
distinguish between an acceptable and an unacceptable fit, i.e., 
we consider as our best-fit model the simplest model for which 
the probability is >10%. 

As a starting point for the spectral modeling we first con- 
sidered a simple absorbed power-law model that takes into ac- 
count both the Gala ctic hydrogen column den sity along the 
line of sight (from iDickev & Lockmanl 1 19901) and a possi- 
ble intrinsic absorption at the source redshift (Xspec model: 
wabs*zwabs*zpo). In the X-ray spectral modeling we made use 
of the redshifts obtained from the optical spectroscopy. 

The results for this simple fit are shown in Table [3] along 
with the corresponding Galactic de-absorbed flux and intrin- 



sic luminosity in the standard hard (2-10 keV) energy band. 
In some cases, the spectral quality does not allow us to con- 
strain the power-law photon index (r) and the intrinsic absorp- 
tion at the same time. In other cases, the resulting photon in- 
dex is ~ 1, much lower than the typical values for unabsorbed 
AGN^. In those cases, we fixed T to 1 .9, a common value for u n- 
absorbed AGN (ICaccianiga et aj]l2004 iMateos et alJl2005allbT: 
IGalbiati et all 120051; iTozzi et al.1 12006: Ma teos et al.1 bold) . If 
there was no intrinsic absorption detected, an upper limit, at 
90% confidence level, is given. The simple absorbed power-law 
model gives a good fit for 263 sources, but seems to fail in re- 
producing the spectral shape for 41 sources, marked with a p in 
Table|3] All X-ray spectra corresponding to sources classified as 
BL Lacs are well fitted by the simple power-law model. 

For the 41 sources that are not well fitted by an absorbed 
power law, we tried several additional components to the ab- 
sorbed power law model. We accept any of these additional com- 
ponents if the improvement of the fit was larger than 95% as 
measured by an F-test. These additional components are 

- Leaky absorbed power-law: An additional unabsorbed 
power-law component, with the same photon index as the 
direct one, representing scattered emission into our line of 
sight (Xspec model: wabs(zwabs*zpo+zpo)). This model 
can also account for partially covered emission. 

- Ionized absorption: (Xspec model : 

wab s * zwab s * ab sor i * zpo, Magdziarz &Zdziarski 1995), 
since signatures of absorption from partially ionized gas 
have been found to be a quite common characteristic in the 
spectra of Seyfert galaxies. 

- Reflected component: to account for a spectral harden- 
ing or change of curvature at high energies because of 
Compton reflection from neutral material (Xspec model: 
wabs (zwabs"zpo+pexrav), iMagdziarz & Zdziarskil 
[1991 . We fixed the inclination angle to ~ 60deg, an average 
value for Seyfert galaxies, because the spectral quality 
does not allow us to constrain it and the reflection factor R 
(R=Q/27r) at the same time. 

- Thermal component to account for soft emission lines 
that could arise from ionized material far from the central 
source, like the narrow-lin e region (NLR) (Xspec model: 
wabs (zwabs"zpo+mekal), lMewe et alJl986l : lLiedahl et al.l 
1 1995b . Although the NLR is likely photoionized, we can ap- 



3 An alternative possibility is that these sources with an observed flat 
spectrum are Compton-thick AGN (i.e. sources with N H > 10 24 cm" 2 ) in 
which all the direct emission is suppressed and only reflected emission 
is observed (in the 2-10 keV band). This effect, combined with the low 
statistics, may mimic a flat spectrum. However, this hypothesis does not 
seem to be valid in our sources because in all cases we find a signifi- 
cant amount of absorption (but not in the Compton-thick regime) even 
when leaving the photon index as a free parameter (N w from 3.5 xlO 21 
to 2xl0 23 cm -2 ). We conclude that the best explanation for the sources 
with a very flat spectral index is the combination of (mild) absorption 
and the low statistics 
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Fig. 1. Top panels: Counts distribution for the HBSS (left) and the BSS (right) samples. Empty histograms correspond to type 1 
AGN and dashed histograms to type 2 AGN. Filled histogram for the BSS corresponds to BL Lacs. Bottom panels: X-ray intrinsic 
luminosity versus redshift for the HBSS (left) and the BSS (right). Squares and circles correspond to sources classified as type 1 
and type 2 AGN, respectively. Triangles on the BSS sample represent BL Lacs. 



proximate the resulting spectral shape by using this colli- 
sional model given the spectral resolution for the EPIC cam- 
eras. 

- Lines and edges (zgauss , zegde) to model emission lines 
(such as the Fe Ka emission line, the most commonly ob- 
served one in AGN X-ray spectra) and absorption edges. 
Energies were left free to vary. 

- A phenomenological black body model (Xspec model: 
wabs(zwabs*zpo+zbb) to account for featureless soft- 
excess emission. 

If different additional components significantly improved the fit, 
we selected the model that was more physically plausible and/or 
gave better residuals. These cases, 28 AGN, are discussed in 
more detail in the appendix. There are also two cases in which 
more than one additional component are required to obtain an ac- 
ceptable fit: in both cases, one of the required additional compo- 
nents turned out to be an emission line. A summary of the mod- 
els required during the spectral fit is shown in Table 2] while the 
results for the additional component fits are presented in Table 
[6] to Table [TT] All models that significantly improve the simple 



absorbed power-law fit are shown for each source in Tables |6]to 
fTTI The model we considered as the "best-fit" for each source 
is marked in boldface in those tables and its parameters are the 
ones we consider in the interpretation of the results. 



In 11 cases still no acceptable fit was found. This can be 
simply due to a statistical effect given the 10% probability 
limit imposed to consider a fit as acceptable. Roughly, 10% 
of the sources that actually display a power-law shape are ex- 
pected to be not acceptably fitted by this model. We did not 
find these 1 1 sources to share any common spectral character- 
istic. For 9 of them, we found that no additional component 
significantly improved the fit, and we accordingly assume the 
simple absorbed power-law fit as our best fit and used the data 
in Table [3] in the subsequent analyses. For the remaining two 
sources, XBSJ021822.2-050615 and XBSJ153456.1+013033, a 
leaky absorber plus an emission line and a black body, respec- 
tively, did improve the fit significantly, consequently we consider 
these models as our best-fit model although the probability is still 
<10%. 
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Fig. 2. Intrinsic absorption distribution corresponding to the HBSS (top) and BSS (bottom). Left and right panels correspond to 
type 1 and type 2 AGN, respectively. Dashed histograms correspond to detected intrinsic absorption, whereas filled histograms 
correspond to upper limits. Vertical dotted lines mar k the threshold used to distinguish between absorbed and unabsorbed sources 
following the prescription of lCacci aniga et al1 (l2007l) . 



Table 4. X-ray spectral fit 



Model 


Type 1 AGN 


Type 2 AGN BL Lacs 


SPL 


243 


24 5 


Leaky 


1 


3 


PL+T 




2 


PL+BB 


13 




WAPL 


5 




PL+R 


4 




PL+E 


3 




Leaky+L 


1 


1 



SPL: absorbed power law; Leaky: absorbed plus unabsorbed power 
law. PL+T: absorbed power law plus thermal component; PL+BB: 
absorbed power law plus black body component; WAPL: ionized 
absorbed power law; PL+R: absorbed power law plus neutral re- 
flection component; PL+E: absorbed power law plus absorption 
edge; Leaky+L: leaky model plus emission line. 



4. Intrinsic absorption 

We measured intrinsic absorption in excess of the Galactic one 
for 119 sources, 88 type 1 and 27 type 2 AGN. This absorption 
is significant (F-test > 95%) in 56 cases (30 type 1 and 26 type 2 
AGN). For the remaining 65 sources for which the significance 
is below 95%, the measured amount of absorption is very low, 
except for one case, XBSJ161820. 7+1241 16. The low signifi- 
cance in this case is likely owing to the extremely low number 
of counts in the available spectrum. The intrinsic absorption dis- 
tribution for both studied samples is shown in Fig. [2] 

In 17 cases (3 type 1 and 14 type 2 AGN) and because of 
the poor statistics, we fixed the value of F to 1.9 (which cor- 
responds to the average value found for unabsorbed AGN) to 
better constrain the intrinsic absorption. For 7 out of these 17 
AGN, T could be determined (although with large errors), but 
turned out to be flatter than the flattest Y found for unabsorbed 
AGN (F ~ 1.5). This is probably owing to the low statistics 
available for the spectral analysis, which do not allow us to ad- 
equately constrain at the same time both the spectral index and 
the intrinsic absorption in these cases. We note here that the best 
fit N^ obtained with free T is usually within the reported errors 
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obtained when fixing r = 1.9; furthermore the variation of N# 
is such that this problem does not have any effect on the X-ray 
source classification used here (absorbed vs. unabsorbed) or on 
the N// distribution. 

4. 1 . X-rays versus optical absorption 



Following the criteria described in lCaccianiga et ai1 d2008ffi we 
defined a sourced as absorbed if the measured intrinsic column 
density is higher than 4xl0 21 cm 2 . According to this criterion, 
we find that 31 sources are absorbed, 8 type 1 (3% of type 1 
AGN) and 23 type 2 AGN (80% of type 2 AGN). We find that 
the fraction of absorbed sources and the amount of absorption is 
much higher for type 2 AGN than for type 1 AGN, in agreement 
with the AGN unified picture. However, there is a number of 
sources that do not match within this scenario, 8 type 1 AGN are 
absorbed (3% total) and 6 type 2 AGN are unabsorbed (20% to- 
tal). Nonetheless, for half of the absorbed type 1 AGN, the errors 
in the intrinsic column density are consistent with these sources 
being unabsorbed. It is important to note that the expected intrin- 
sic column density derived from optical reddening depends on 
the assumed gas-to-dust ratio. If the intrinsic gas-to-dust ratio 
differs significantly from the Galactic value (the standard gas- 
to-dust ratio that is usually used), small differences between the 
expected value from optical observations and the measured value 
from X-rays are expected. Three of the unabsorbed type 2 AGN 
are consistent with being absorbed within errors, but only by 
low amounts of intrinsic absorption (< 10 22 cm -2 ). This implies 
that the optical/X-ray type mismatch could be more common for 
sources that are optically classified as type 2 AGN. However, it 
is difficult to quantify how frequent the "mismatches" between 
optical and X-ray classification are. 

In an X-ray selected sample, the least biased way to esti- 
mate the exceptions to the unified models is to compute the 
fraction of optically classified type 1/2 AGN among the ab- 
sorbed/unabsorbed sources. Elusive AGN have to be removed 
because their classification is derived from X-rays. We also ex- 
cluded those absorbed/unabsorbed sources that could be unab- 
sorbed/absorbed within errors. In this way, we found that there 
are only four type 1 AGN among "truly" absorbed sources and 
two type 2 AGN among "truly" unabsorbed sources. Therefore, 
the resulting fraction of exceptions to the unified models for the 
XBS AGN sample turns out to be of ~ 3%. For the HBSS only, 
which is almost completely identified, we find that the fraction 
of type 2 AGN among unabsorbed sources is only 3%. A simi- 
larly low value of 1% is obtained for the BSS. For the fraction 
of type 1 AGN among absorbed sources, we find 17% for the 
HBSS, whereas for the BSS it turns out to be ~ 30%. However, 
if we take into account the larger number of unidentified sources 
on the BSS, seven of which are probably absorbed AGN (see dis- 
cussion at the end of this section), this number could decrease to 
match the one obtained for the HBSS. 

To compare our findings with previously reported results, 
we selected a 10 22 cm~ 2 limit, which is the one that is usu- 
ally used by other authors, to separate between absorbed and 
unabsorbed sources. Using this limit and considering the total 
XBS sample, we computed a fraction of unabsorbed type 2 AGN 
among the total number of type 2 AGN of ~ 36%. This number 
agrees with reported values of unabsorbed type 2 AGN shown 



in Panessa & Bassanil (120021) and lAkvlas & Georgantopoulosl 
(2009) (~ 10-30% and ~ 20%, respectively). However, it 
ha s to be pointed o u t that none of the reported fractions 
in iPanessa & Bassanil d2002l) and lAkvlas &~Ge organtorjoulos 
(2009) has been derived from complete samples. For example, 
if we consider only the HBSS, which is almost completely iden- 
tified and that it is less biased against absorbed sources, the value 
decreases from 36% to 20%; this is expected to be a more reli- 
able fraction than that computed using the total XBS sample. 
Moreover, errors in the resulting N# values are not usually con- 
sidered either. If we remove unabsorbed type 2 AGN that could 
be absorbed within 90% confidence errors, the fraction decreases 
to ~ 5%. Therefore, caution must be exercised when computing 
the fraction of exceptions to unified models; these fractions have 
probably been overestimated in the past. 

The existence of unabsorbed typ e 2 AGNs has no clear ex- 
planation so far . Some recent models (Elitzur & Shlosman 2006; 
iNicastrol 12000) show that the BLR could not form under par- 
ticular condition. For instance, it has been proposed that the 
BLR may disappear below bolom etric luminosities of ~ 10 42 
erg s _1 dElitzur & Shlosman! (120061) ) or below a critical accre- 
tion rate (L^/L^ ~ l-4xl0~ 3 for SMBH masses ranging from 
10 6 to 10 9 solar masses; where Lboi and Le m are the bolo 



metric and Eddington luminosities, respectively. lNicastrol2 000 ) . 
Nevertheless, the range of luminosity and accretion rates cov- 
ered by the unabsorbed type 2 AGN in our sample (L^ from 
10 42 to ~ 2xl0 44 erg s _I and accretion rates from ~ 10~ 3 up to 
~1, Caccianiga et al. in preparation) make these interpretations 
not applicable to the sources of the XBS sample. 

A possible alternative explanation is that unabsorbed Type 
2 AGN are indeed Compton-tick (CT) i.e. sources where the 



4 The optimum dividing line between optical type 1/2 classification 
is found to correspond to an optical extinction of Ay ~ 2 mag, which, 
assuming a Galactic A v fN H ratio, implies a column density of N# ~ 
4xl0 2 ' cnT 2 in X-rays. 



amount of intrinsic absorption is so high (above 10 cm" ) 
that the absorption cut-off falls outside the observed spectral 
range. Using X-ray data limited in the 2-10 keV energy band, 
it would not be possible to compute the actual column density 
and we would end up with an optically type 2 AGN with no 
sign of absorption in the X-rays. The unabsorbed type 2 AGN 
in our sample are XBSJ012057.4-1 10444, XBSJ031 146.1- 
550702, XBSJ100032.5+553626, XBSJ141235.8-030909, 
XBSJ230522.1 + 122121 and XBSJ221951.6+120123. 
XBSJ100032. 5+553626 is an elusive AGN, whose Compton- 
th ick nature was studied and discarded as a possible explanation 
in lCaccianiga et all (120071) . To test the Compton-thick hypothe- 
sis for the remaining five unabsorbed type 2 AGN, we used the 
diagnostic diagram by[Bassani et al. ( 1999), which make use of 
the thickness parameter (T) and the Fe Ka line EW to separate 
Compton-thick from Compton-thin sources. The thickness pa- 
rameter represents the ratio between the 2-10 keV observed flux 
(corrected for Galactic absorption) and the reddening-corrected 
flux of the [OIII]/I5007A emission line. Compton-thick sources 
usually locate at T < 1 and large Fe Ka equivalent widths. The 
values for the [OIII] fluxes used here were computed following 
the pre scription and assumptions discussed in Caccianig a et alj 
(2007). Regarding the Fe Ka EWs, only upper limits (at the 
90% confidence limit) could be derived; we assumed in all cases 
an unresolved neutral emission line centered at 6.4 keV. 

Our results for the five sources in consideration here are 
plotted in Fig. |3j obviously all our sources are well above the 
Fx/F[oni] = 1 limit. The computed [OIII] fluxes are not cor- 
rected for extinction from the host-galaxy. Correcting for the 
host-galaxy extinction would increase the [OIII] fluxes thus de- 
creasing the resulting T values. Nonetheless, the maximum ex- 
pected exti nction (Ay ~ 1 for galaxies w ith ongoing intense star- 
formation, ICalzetti & Heckmanl (Q999)) is not high enough to 
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place these sources below the T = 1 limit. We conclude that 
the CT hypothesis is not a valid explanation for the unabsorbed 
type 2 AGN in the XBS sample. Further investigations are thus 
required to understand the nature of these intriguing sources. 



pa 
s 




^x^[oin] 

Fig. 3. Fe Ka EW versus the thickness parameter T = Fx/F[oni] 
for the 5 unabsorbed type 2 AGN. Vertical arrows correspond to 
upper limits on the Fe Ka EW. 

Finally the observed fractions of absorbed AGN (number of 
absorbed AGN to total number of AGN) are ~ 35% for the HBSS 
and ~ 7% for the BSS (34% and 6%, respectively, if we do not 
take into account those sources that are consistent with being 
unabsorbed within errors). This difference is expected because 
the selection at higher energies is less affected by obscuration, 
therefore the HBSS is much more efficient in selecting absorbed 
sources. To investigate how the larger number of unidentified 
sources in the BSS could affect this, we performed a simple 
power law X-ray spectral fit over the unidentified AGN in the 
XBS sample. The resulting photon index distribution is shown 
in Fig. [4] We can see that seven (including the two unidentified 
sources in the HBSS) out of the 27 unidentified sources display 
a photon index below 1.5. If these seven sources turn out to be 
absorbed AGN, the fraction of absorbed AGN in the BSS sample 
would increase to 10%. 

4.2. Hardness ratios 

Another way to estimate the source type by using X-rays is to 
compute the hardness ratios (X-ray colors). We extracted the 
hardness ratios HR2, HR3, a nd HR4 from the 2XMM-Newton 
catalogP| (Watson et al. 2009), which are defined as 



HRn = 



CR„+i - CR„ 
CR„+\ + CR„ 



(1) 



where CR„ is the "vignetting"-corrected count rate in the en- 
ergy band n. The 2, 3, 4, and 5 energy bands correspond in our 
case to the count rates in the 0.5-1.0, 1.0-2.0, 2.0-4.5, and 4.5- 
12.0 keV energy bands, respectively. To compare them with the 
unidentified sources, the hardness ratios for the identified AGN 
are plotted along with the ones for the unidentified sources in 
Fig. [5] For clarity errors are not plotted in this figure given the 
large number of sources. To see how the hardness ratios relate 



to the fitted absorption, we made the symbol sizes proportional 
to the measured intrinsic column density. Filled squares refer to 
sources for which the best-fit model is a leaky model. If we do 
not take into account these latter sources, we can see how the 
most absorbed sources concentrate in the upper right in the HR3 
vs. HR2 figures. For the HBSS, one of the unidentified sources 
is clearly within that region, whereas the remaining one is not, 
although it could be moderately absorbed given its photon index 
from the power-law fit. For the BSS, only about two lie within 
that region. Evidently also the intrinsic absorption seems to in- 
crease as the hardness ratio HR3 increases. 

In Fig. [6] the measured column densities are plotted against 
HR3. Obviously there seems to be a correlation between the 
amount of intrinsic absorption and HR3 for absorbed sources, 
again not taking into account sources with a leaky shape. To 
derive an estimate of the intrinsic column density for uniden- 
tified sources, we fitted a linear model to this correlation. In this 
way, an intrinsic column density can be estimated even when 
the X-ray data quality is too poor to carry out a reliable spec- 
tral analysis. We performed the fit in two different ways. The 
first one was to fit a linear model by using x 1 statistics. We con- 
sidered only those sources with a detected value of the intrinsic 
column density higher than 4xl0 21 cirT 2 , i.e. absorbed sources, 
and we excluded sources with a leaky shape. This selection cri- 
terion resulted in a total of 25 sources. With a Spearman rank 
correlation analysis we confirmed a strong correlation (p=0.82, 
probability=0.0001). The resulting fitted relation corresponds to 
the dashed line in Fig. [6] and it is 



Log(N H ) = 22.2(+0.2) + 1.2(±0.2)HR3. 



(2) 



Our second approach was to use all sources with a col- 
umn density or upper limit above the 4xl0 21 cm -2 threshold 
and also all unabsorbed sources whose intrinsic column den- 
sities values were consistent with this limit within 90% er- 
rors, which were 85 sources in total. To perform this analysis, 
we used the ASURV p ackage {Astronomy Survival Analysis, 
llsobe & Feigelsor] 1 19901 which im plements the methods pre- 
sented in llsobe & Feigel son 1986). Applying a Spearman rank 
analysis, including the upper limits, we found again that there 
is a strong correlation between the intrinsic column density and 
HR3 (p=0.84, probability <0. 0001). We performed linear regres- 
sion with the parametric EM algorithm, solid line in Fig. [6] 
which assumes Gaussian residuals as in x 2 statistics, obtaining 
the relation 



Log(Ne) = 22.00(+0.04) + 1.46(+0.10)HR3. 



(3) 



http://xrnmssc-www.star.le.ac.uk/Catalogue/2XMM/ 



Both relations in Eq. [2] and [3] give similar estimates for the 
intrinsic column density and can be applied up to redshift ~ 1, 
given the energy bands considered in the computation of HR3, 
and HR3 > 0. Making use of these relations, an estimate of the 
intrinsic column density can be obtained for unidentified sources 
with small number of collected counts in X-ray surveys. As an 
example, we found for our unidentified sources that about eight 
out of the 27 unidentified sources could be absorbed AGN, con- 
sistent with what we obtained from the spectral analysis. 

5. Photon index 

Unfortunately, for half of type 2 AGN (14 out of 29) the pho- 
ton index was fixed to 1 .9 during the spectral fit to better con- 
strain the intrinsic absorption, so we restricted our analysis of 
the power law index to those type 1 AGN in the XBS AGN 
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Fig. 5. Hardness ratios for the unabsorbed (open circles) and absorbed (filled circles) identified sources corresponding to the HBSS 
(top panels) and the BSS (bottom panels), the circle sizes are proportional to the measured intrinsic absorption. Stars correspond to 
unidentified sources. Filled squares correspond to sources whose best fit is a leaky model. 



sample for which we were able to measure F, 267 type 1 AGN. 
W e computed its mean an d its intrinsic dispersion making use 
of iMaccacaro et ail dl988l) likelihood maximization technique. 
Because the errors on the photon index are not symmetric, we 
used the average value for the individual errors in each case. We 
obtain a mean value of (r)=2.05±0.03 with an intrinsic disper- 
sion of o-=0.26+0.02 for the BSS and (0=1.98+0.08 with an 
intrinsic dispersion of c r=0.29+0.05 for the HBSS, in agreement 



with previous works dMateos et al. | 20101 lYoung et all [2 009. 
Dadi nal2008llMainieri et al.l2007lPage et al.l2006llMateos et ail 
2005al lMateos et alJl2005bl) . Errors were extracted from the lcr 
confidence contours. The measured power-law index distribution 
for the BSS and the HBSS is shown in Fig.|7]along with the com- 
puted mean and intrinsic dispersion and their confidence con- 
tours. There are three type 1 AGN for which the resulting pho- 
ton index is > 3. Two of them are NLSyls (narrow line Seyfert 1 
galaxies), known to show these high values for the photon index, 
and the remaining one is a Seyfert galaxy with a low number of 
counts in its X-ray spectra. 

To check for possible dependence of the photon index on 
redshift or luminosity, the values for the individual photon in- 



dex measurements are presented along with the source red- 
shift and luminosity in Fig. [9] We find an anti correlation be- 
tween the power-law index and the X-ray luminosity (p=-0.21, 
probability=8xl0~ 4 ) and marginally redshift (p=-0.10, proba- 
bility^. 09) with the Spearman rank correlation analysis. We 
also find a correlation with the 0.5-2 keV flux (p=0.15, prob- 
ability^. 01), which coul d be caused by unde tected intrinsic ab- 
sorption as pointed out in lMateos et al.l (l2010h . In that work, the 
authors found a stronger correlation between the photon index 
and the source redshift, but in their case it mainly started above 
redshift 2 and our sample only contains 3 sources above that 
redshift. In our case, we find that the anti-correlation between 
photon index and luminosity seems to be the strongest one. 
Moreover, and given that this is a flux-limited sample, the de- 
pendence on redshift could be merely caused by the dependence 
on luminosity. To test this scenario, we selected two narrow lu- 
minosity ranges, 10 43 to 10 44 erg s _1 , and 10 44 to 10 45 erg s" 1 
(below 10 43 erg s there are not enough sources to perform a re- 
liable analysis), and applied the same correlation analysis as for 
the whole type 1 AGN sample. For the lowest luminosity range, 
which reaches only z ~ 0.8, we find that the anti-correlations 
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Fig. 7. Left panel: Photon index distribution for the BSS (dashed histogram) and the HBSS (filled histogram). Right panel: Computed 
mean photon index and intrinsic dispersion for the BSS and the HBSS along with the 1 <x (solid line), 2<x (dotted line) and 3<x (dashed 
line) confidence contours. 




Fig. 8. Left panel: Photon index distribution corresponding to the low-luminosity (dashed histogram) and the high-luminosity (filled 
histogram) subsamples. Right panel: Computed mean and intrinsic dispersion for the low- and high-luminosity subsamples along 
with the lcr (solid line), 2<x (dotted line) and 3<x (dashed line) confidence contours. 



turns into a correlation between the photon index and redshift (p 
= 0.29, probability = 0.006), while for the high-luminosity bin, 
which reaches z ~ 1.5, we find that the correlation disappears (p 
= 0.06, probability = 0.69). This may imply that the observed 
correlation between the source photon indices and redshifts is 
mainly driven by an actual correlation between the photon index 
and the intrinsic luminosity. 

To better explore these correlations, we constructed redshift 
and luminosity bins by dividing the sample into six bins with 
an equal number of sources (45 sources per bin, 42 in the last 
bin) and applied the likelihood-maximization technique to each 
bin. The results are presented in Fig. An anticorrelation be- 
tween the photon index and redshift and luminosity seems to be 
present, but it is within the intrinsic dispersion at each redshift 
or lum inosity bin. A similar result is also found in iMateos et alJ 
(2010). These authors pointed out that the hardening of the spec- 
tra at higher luminosities and redshifts can be caused by a decre- 



ment in the detection efficiency for softer sources and an incre- 
ment for harder sources, given that the sample is flux-limited. 

To further constrain the correlation of the photon index with 
the intrinsic luminosity, which seems to be the strongest cor- 
relation in our case, we divided the sample into two subsam- 
ples, the criterion of which was if the intrinsic luminosity was 
higher or lower than 10 44 erg s _1 . The results are displayed in 
Fig. [8] We compute a value of (r)=2.1 1+0.04 with an intrin- 
sic dispersion of cr=0.29±0.04 for the low-luminosity subsample 
and <F>=2.00±0.05 with an intrinsic dispersion of <x=0.20+0.04 
for the high-luminosity subsample. The mean and intrinsic dis- 
persion results are different almost at the 3cr confidence level, 
although the main difference seems to be on the intrinsic dis- 
persion. Applying a Kolmogorov-Smirnov (K-S) test, we find 
that the probability for both distributions to be drawn from the 
same parent distribut ion is only ~ 1%. The opposite is found in 
Bian chi et alJ d2009al) . who analyzed high-quality X-ray spectral 
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Fig. 9. Top panel: Type 1 AGN photon index versus redshift (left) and luminosity (right). The size of the circles indicates the size 
of the errors on the photon index. The horizontal dotted line corresponds to the average photon index for the whole sample. Bottom 
panel: Type 1 AGN average photon index versus redshift (left) and luminosity (right) for the luminosity and redshift bins. The error 
bars correspond to the mean error at 1 <x confidence level, whereas the dashed lines mark the values for the intrinsic dispersion at 
each bin. 



data and found that Seyfert galaxies show a flatter photon index 
than quasars. 

In principle, the observed correlation of F with the luminos- 
ity could be owing to the presence of an undetected reflection- 
emission component that becomes increasingly important with 
the luminosity. In Section 7 we show that this correlation is 
present also when we analyze the average spectra, where the re- 
flection component is already accounted for. This result excludes 
that the flattening of T with the luminosity is due to the reflection 
component. 

Because the type 1 AGN sample we used in this particu- 
lar analysis could be contaminated by radio-loud (RL) sources, 
which are expected to have a flatter photon index on average 
dReeves et al T [l997t 1 eeves & Turned uOOOl) . we performed a 
safety test. Making u se of the NVSS/XBS cross-correlation and 
analysis presented in iGalbiati et al.1 (120051) . we removed all RL 
sources within these 267 type 1 AGN, which were 14 sources, 
and applied the same likelihood analysis by dividing into highl- 



and low-luminosity AGN. We obtained the same result as for 
the whole sample, the only difference was a small decrement 
on the intrinsic dispersion for the high-luminosity subsample 
(<x=0. 19+0.04), and the two samples were still different almost 
at the 3<x level. 

6. Soft-excess emission 

We say a source shows a soft-excess emission when the extrapo- 
lated 2-10 keV power-law fit displays systematic positive resid- 
uals at low energies. We find that 35 AGN out of the 41 sources 
that were not well-fitted by an absorbed power law display a soft- 
excess. For 29 out of these 35 AGN, we are able to find an addi- 
tional component that significantly improves the simple power- 
law fit, as measured by F-test. Assuming a fraction of spurious 
detections of 0.05, given our F-test significance limit of 95%, 
this number corresponds to 5*?% of the total XBS AGN sample 
(14+9% for the HBSS and 4 +2 % for the BSS) jf we only take 
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Fig. 4. Photon index distribution for the 27 unidentified sources 
in the XBS sample. 
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Fig. 6. Intrinsic column density against HR3 for unabsorbed 
(open circles) and absorbed (filled circles) sources. Filled 
squares correspond to sources whose best fit is a leaky model. 
Dashed and solid lines correspond to different fits to the ob- 
served correlation (see text for details). 



into account sources below z=0.5 (beyond that value most of 
the soft-excess emission is redshifted outside the EPIC energy 
range) the fraction of sources increases to 11+|% for the XBS 

sample (20+]g% for the HBSS and 9 + _\% fo r the BSS), a value 
closer to the reported values in recent works (Ma teos et al.t2 Q10; 
Bian chi et al.l2009ah . although still lower. It should be noted that 
our computed value has to be considered as a lower limit because 
we did not search for soft-excess emission for all our sources, but 
only for the ones for which a simple power law gives a probabil- 
ity < 10%. This could also explain why the fraction of sources 
showing soft-excess is larger for the HBSS than for the BSS. The 
difference in the fraction of detected soft-excess in both samples 
is likely caused by differences in the data quality. The collected 
number of counts for the HBSS spectra is larger on average than 
for the BSS. As the spectral quality increases, it becomes eas- 
ier to detect and characterize additional components. Undetected 
soft-excess would also increase the value for the measured pho- 
ton index, and this in turn could be contributing to increase the 



computed average photon index for the BSS and resulting in a 
higher value than the one for the HBSS. 

In the case of absorbed AGN and thanks to Chandra and 
XMM-Newton grating spectra, this soft-excess is known to be as- 
sociated to scattered emission hundreds of pc far fo rm the central 
sourc e, likely by the NLR clouds (see for example Bi anchi et al.l 
120061) . Indeed, all absorbed AGN that display soft-excess, five 
type 2 and two type 1 AGN, are best-fitted either by a leaky 
model or by a power law plus a thermal component that could 
arise from the host galaxy given its low luminosity. 

The case of unabsorbed AGN is more complex. Soft- 
excess emission has usually been attributed to the hard tail of 
the thermal emission from the accretion dis k or to optically- 
thick comptonization of E UV disk photons dRoss etal.lll992b 
Shim ura & Takaharal 19931) . but these models are unable to ex- 
plain either the higher temperatures usually detected or the 
fact that these temperatures seem not to vary with AGN 
properties such as the intrinsic luminosity. A recent model, 
also invoking continuum emission, explains this soft-excess 
emiss ion via optically-thin comptonization of the disk pho- 
tons (Kawagu chi et alj 1200 ll) . which would explain the non- 
dependence on the source luminosity. Two alternative models, 
based on atomic processes within the accretion disk, have been 
proposed in recent works: the soft-excess emission could come 
form relativisti cally blurred reflectio n from a partially ionized 
accretion disk ( Crumm y et al.l 120061) or from velocity-smeared 
absor ption from partially ion ized material coming from a disk 
wind dMiddleton et al J 12007). although they are indistinguish- 
able at the EPIC energies. Besides, the quality of our data pre- 
vents us from applying them in our spectral analysis. Using the 
additional components described in Sect.3, we find a great va- 
riety of best-fit models within the unabsorbed AGN that show 
soft-excess in our sample, 27 sources in total: 3 reflection com- 
ponents, 3 ionized absorbers, 13 black body models and two 
power laws plus an absorption edge. For six of them no accept- 
able fit was found, therefore the simple power law model was 
adopted as the best-fit model. 

As mentioned before, when the soft-excess in unabsorbed 
AGN is modeled with a black body model, a value of kT~0. 1 
keV is obtained that does not depend on the source flux, redshift 
or luminosity. To compare our results with previous works, we 
also attempted to fit a black body plus a power law to all unab- 
sorbed sources with a soft-excess (see Table |6j. This improved 
the simple power-law fit, F-test > 95%, in all but 6 cases, 21 
sources in total. The values obtained for the black body tem- 
perature are presented in Fig. [I0]against the 2-10 keV luminos- 
ity. By using a Spearman rank correlation analysis, we found a 
significant correlation between the black body temperature and 
the source's luminosity (p - 0.60, probability=0.004). This can 
be because higher luminosity sources are at higher redshifts, 
given that the sample is flux-limited, which means that the soft- 
emission is shifted outside the observed energy range. Therefore, 
at higher luminosities only black body components of higher 
temperatures can be detected. Indeed, if we remove sources at 
z > 0.5, the correlation disappears (p =0.06, probability = 0.78). 
Therefore, and given the present statistics, we cannot confirm if 
there is an actual correlation between the black body temperature 
and the hard X-ray luminosity, although our results suggest that 
high black body temperatures can only be reached by sources 
with high intrinsic luminosities. 
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Fig. 10. Black body temperature versus 2-10 keV luminosity for 
unabsorbed AGN. Squares correspond to the temperature val- 
ues if a power law plus a black body component is considered 
the best-fit model, whereas circles correspond to the tempera- 
ture values in the remaining unabsorbed AGN with a soft-excess 
emission. The horizontal dotted line corresponds to the weighted 
mean. 



7. Average spectrum 

A narrow Fe Ka emission line (6.4-6.9 keV, depending on ion- 
ization state of the material) is almost ubiquit ously observed 
in good quality X-r ay spectra of AGN dNandra et al.l 2007; 
Bianc hi et all l2009bl) . To measure a broad and/or a relativis- 
tically broadened c omponent requires an even better quality 
dGuainazzi et al.l2006l) . We searched for this emission line in our 
sample, but its presence is only suggested in ~ 20 sources and 
its parameters are only well constrained in a couple of cases, all 
corresponding to a narrow Fe Ka line. To improve the SNR and 
to detect spectral features that would remain hidden otherwise, 
such as the Fe Ka line, we averaged the who le sample following 
the process described in lCorral et al.l (12008). The basic steps of 
this averaging method are 

- Selecting those individual spectra, pn or MOS, with more 
than 80 counts in the total 0.2-12 keV EPIC band. For the 
XBS AGN sample, this means to exclude 12 sources, 8 type 
1 and 4 type 2 AGN. 

- Fitting pn and MOS spectra for each source individually by 
using a simple absorbed power-law model and leaving the 
power-law index, intrinsic column density, and the normal- 
ization as free parameters. 

- Obtaining the incident spectra, i. e. before entering the de- 
tectors, in flux units (keV cirT 2 s keV -1 ) by using the pa- 
rameters from the previous spectral fit. 

- Correcting for the absorption from our Galaxy and shifting 
to rest frame. 

- Rescaling the individual spectra so that every spectrum has 
the same 2-5 keV rest frame flux. 

- Binning every spectrum to a common energy grid so that the 
final averaged spectrum has at least 1000 counts per bin. 

- Averaging by using a standard mean. 

As a final step and to quantify the significance of any spec- 
tral feature, we used simulations: we simulated each source 100 
times by using the fitted model and keeping the same spectral 



quality as for the real data. By averaging all the simulations we 
obtained a simulated "continuum" that should account for the 
average of absorbed power laws. Taking one simulation for each 
real spectrum and averaging these, we constructed 100 simulated 
continua from which we can compute l<x and 2cr limits by re- 
moving the 32 and 5 extreme values at each bin. In this way, we 
can say that any excursion over or below these limits is detected 
at lcr or 2cr confidence level. By using the simulated "contin- 
uum" and the confidence limit and comparing them to our data, 
we can determine if there are any significant deviations from a 
power-law shape and estimate their significance. Only the en- 
ergies in the 2 to 15 keV rest-frame energy band are used in 
this spectral analysis. For energies below 2 keV, the averaging 
method is highly dependent on the model used to unfold the 
spectra, and for energies above 15 keV noise becomes too im- 
portant. The resulting best-fit models and parameters for each 
case are shown in Table [5] 

First, and to compare the two samples under study here, 
we constructed the average spectra and confidence limits for 
the type 1 and type 2 AGN within the BSS and HBSS sepa- 
rately. The resulting averaged spectrum, simulated continuum, 
and confidence limits for the BSS and HBSS samples are shown 
in Fig. [U] 

BSS: For the type 1 AGN we find that the best-fit model con- 
sists of a power law of r=2.02^Q3 plus a narrow Fe Ka line cen- 
tered at E=6.40+°°* ke V and equivalent width EW=110^° eV 
and a reflection component with a reflection factor R~0.6. The 
inclination angle of the reflection component is always fixed to 
its default value, i ~ 60 deg, because it cannot be determined at 
the same time as the reflection factor. For the type 2 AGN the 
best-fit model turns out to be an absorbed power law (F fixed to 
1.9) with an intrinsic column density N#<l.lxl0 22 cirr 2 plus a 
narrow emission line (E=6.53+°^ keV, EW=200+[^ eV) and a 
reflection component (R~l). The fitted intrinsic column density 
does not represent the actual average absorption of the sources, 
but it is related to the fraction of absorbed sources among the 
type 2 AGN as well as their column densities, and as such does 
not have a meaningful physical interpretation. In any case, and 
given that not only the statistics are much lower for type 2 AGN 
but also that we are fitting above 2 keV, the column density can- 
not be very well constrained. 

HBSS: For the type 1 AGN we find that the best-fit model 
consists of a power law of F=2.00^ plus a narrow Fe Ka line 
centered at E=6.44+°°;J keV and equivalent width EW=80+^ 
eV and a reflection component with a reflection factor R~0.9. 
For the type 2 AGN the best-fit model turns out to be an ab- 
sorbed power law (F fixed to 1 .9) with an intrinsic column den- 
sity N// ~2xl0 22 ctrT 2 plus a narrow emission line (E=6.42^[j l ] ) 3 
keV, EW=90^[j eV) and a reflection component (R~l). 

The small differences between type 2 AGN average spectra 
for the BSS and HBSS are caused by the larger number of ab- 
sorbed sources for the HBSS. This is expected because selecting 
at harder energies makes the sample less biased against absorbed 
sources. The relatively low value for the average column density 
for the type 2 AGN in the BSS is consistent with it being due to 
contribution of unabsorbed type 2 AGN, which are more numer- 
ous in the BSS (which contains six unabsorbed type 2 AGN out 
of 19 type 2 AGN) than in the HBSS (which only contains one 
unabsorbed type 2 AGN out of 20). For both samples and AGN 
classes, the detected Fe Ka line turns out to be narrow and likely 
comes from neutral material, i.e., far from the central source. 

To better characterize the differences in the spectral shape 
from absorbed to unabsorbed sources, we divided the whole 
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sample into absorbed (31 AGN) and unabsorbed (274 AGN) 
sources and constructed the average spectra. The results are 
shown in Fig. [12] 

For the unabsorbed sources we find that the best-fit model 
consists on a power law of F=2. 10jM5 plus a narrow Fe Kff line 
centered at E=6.40+°° 4 keV and equivalent width EW=100± 3 ° 
eV and a reflection component with a reflection factor R~0.5. 
A relativistic Fe Kff line is not clearly present and when we at- 
tempted to fit one, we did not obtain a significant improvement, 
and the line parameters resulted in unphysical values (such as 
a very large inclination angle, i ~ 80deg, or a extremely high 
line energy ~ 8 keV). From the best-fit model, we estimate an 
upper limit for the EW of a relativistic Fe Kff line contribution 
of 23 eV at the 3<x confidence level for a relativistic emission 
line dLaodfl99ll) centered at 6.4 keV and inclination angle of 
30deg. For the absorbed sources the best-fit model turns out 
to be an absorbed power law (T fixed to 1.9) with an intrinsic 
column density N//~lxl0 22 cirT 2 plus a narrow emission line 
(E=6.47+°$ keV, EW=100+™ eV) and a reflection component 
(R~1.5). The main difference between absorbed and unabsorbed 
sources seems to be a larger amount of reflection in the case of 
absorbed AGN besides the amount of absorption. This difference 
is not due to a hidden dependence of the reflection with luminos- 
ity because absorbed and unabsorbed AGN in the XBS sample 
display a very similar luminosity distribution with an average lu- 
minosity of (Lx(2-10 keV))~4xl0 44 in both cases and about the 
same dispersion. The averaging process used here is designed to 
study the 2 to 10 keV rest-frame range to study the Fe Kff line 
properties that minimize the contribution of the underlying con- 
tinuum and observational effects. However, for highly absorbed 
sources (N# > 10 23 cm -2 ), the way the rescaling is carried out 
can give larger weights during the averaging process to the more 
absorbed sources. In the final average spectra, this produces a 
feature that could mimic the shape of a reflection component 
(Corral et al. 2011, in preparation). However, the number of 
highly absorbed sources is too small to be responsible for the 
whole amount of observed reflection. As a safety test, we re- 
moved the eight most absorbed AGN (N# > 10 23 cm -2 ) from 
the average of absorbed AGN. Given that the remaining number 
of sources is small in this case, R cannot be well constrained, 
but we obtain a lower limit of R > 1.1 at the 90% confidence 
level. In summary, although the values obtained for the reflec- 
tion components reported here have to be taken as tentative, the 
difference in the amount of reflection between absorbed and un- 
absorbed AGN seems to be real. For unabsorbed sources, our 
results excellently a gree with those from studies of local AGN 
dNandra et al.ll2007[). from the averag e of large samples of dis- 
tant AGN dChaudharv & Brusa 2010) and with the predictions 
of theoretical models (Ballantyne 2 0101) . 

7. 1 . Dependence on redshift and luminosity 

As we showed in Sect.5, there seems to be a difference be- 
tween the spectral shape for low- (L x < 10 44 erg s~') and high- 
(L x > 10 44 erg s~') luminosity type 1 AGN. To explore this pos- 
sible difference, we constructed the average spectrum for both 
luminosity subsamples. The resulting ratios of the average spec- 
tra to the simulated continua are shown in Fig. Qj] We find 
that the best-fit model for both samples consists in a power law 
with a narrow Fe Kff line centered on ~ 6.4 keV and a reflec- 
tion component. Consistently with the results reported in Sect.5 
we find the photon index of the average spectrum for the low- 
luminosity subsample to be (marginally) larger than the one for 



the high-luminosity subsample. The large error on F in the low- 
luminosity subsample is likely caused by the larger dispersion of 
the photon index distribution (see Fig. [8). For the low-luminosity 
subsample, the line EW seems to be higher, EW= 110+30 eV, 
than for the high-luminosity subsa mple, EW=80+30 eV (the so - 
called Iwasawa-Taniguchi effect. ITwasawa & Taniguchlll993l) . 
but both values are consistent within errors. The resulting reflec- 
tion fraction also turns out to be marginally larger for the low- 
luminosity subsample, R=0.8^j |?, than for the high-luminosity 
sample, R=0. 3+0.1, although it is not well constrained for the 
former sample. These results agree with models that predicts 
a decreas e of the torus c overing fraction as the luminosity in- 
creases (ILawrencd 1 1 99 ll) . thus decreasing the reprocessing of 
the radiation within the torus and also explaining the Iwasawa- 
Taniguchi effect. Evidence of this decrement of the covering 
fraction as a function of the luminosity have been reporte d in re- 
cent works dMaiolino et al.ll2007llDella Ceca e7ai]|2008l) . which 
point out the need for the simplest unified schemes to be revised. 

We also explored the possible dependence of the spectral 
shape on redshift. To this end, we again constructed average 
spectra by dividing the sample in different redshift bins. In this 
case we did not detect any significant trend of the resulting av- 
eraged spectral shape with redshift. Nevertheless, we point out 
again that our sample only reac hes redshift ~ 2, and it is above 
this value where, for example, iMateos et al.l d2010t) found this 
dependence to become stronger. 

8. Discussion 

In the previous sections we discussed the possible existence of 
several statistical correlations. First, we found an anti-correlation 
between the photon index and the X-ray luminosity. This corre- 
lation is significant in the analysis of the single spectra, but it 
is also marginally present in the analysis of the average spectra. 
The lower significance in the latter case is likely caused by the 
high intrinsic dispersion in the photon index distribution. The 
second correlation, found in the analysis of the average spectra, 
is the dependence of the intensity of the reflection component 
with both the AGN "type" and luminosity. In particular, the re- 
flection component seems to be stronger in absorbed AGN and 
in low-luminosity AGN. 

An anti-correlation between the pho ton index and the X -ray 
luminosity has been recently r eported bvlGreen et al.l (120091) and 
I Young et aD (l2009h . whereas ISaez et al.l d2008l) found a "posi- 
tive" correlation. It has to be noted that lSaez et all ([2008 ) took 
into account type 1 and type 2 AGN at the same time, the 
latter being more numerous than the former, whereas we here 
only considered type 1 AGN. The physical explanation for this 
anti-correlation is stil l a matter of debate i n the recent litera- 
ture. Several auth ors dShemmer et al.ll2008t iRisaliti et al1 f2009: 
iGrupe et"ai]|2010l) have reported a correlation between the pho- 
ton index and the Eddington ratio. This dependence could ex- 
plain the correlations we find if the Eddington ratio was the ac- 
tual driver of the luminosity/photon index anti-correlation. In 
that case, the low-luminosity subsample could be sampling a 
different AGN population or a mixture of very different accre- 
tion states, which could explain the higher dispersion found for 
the photon indices. We are currently studying this hypothesis in 
deeper detail. 

The observed anti-correlation between the reflection compo- 
nent intensity and the luminosity found in the analysis of the av- 
erage spectra confirms simila r trends that w ere already observed 
in other samples (e.g. [Nandra et aTl ll997l) . If the observed re- 
flection component is related to the molecular torus, the trend 
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Table 5. Average spectra fit results. 
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can be well explained in the context of the receding torus model 
according to which the molecular torus-covering fraction (and 
thus the intensity of the reflected component) decreases with the 
luminosity. 

On the contrary, the difference seen in the observed re- 
flection component between absorbed and unabsorbed AGN 
is, at the moment, troublesome because it is not easily recon- 
ciled with the unified model (which predicts a l arger reflec- 
tion component for unobscured sources, see e.g. iKrolik et alJ 
[19941 iMurphv & Yaaoobl 12009). It is worth noting that simi- 
lar results as those reported here (i .e. more refle c tion i n ab- 
sor bed objects) where obtained by iMalizia et al.l (120031) and 
by iDeluit & Courvoisierl (120031) from the analysis of the av- 
erage spectra o f local type 1 and t ype 2 AGN observed with 
BeppoSAX; vet iBurlon et alJ (1201 ll) have recently obtained the 
opposite trend from the analysis of the type 1 and type 2 AGN 
observed in the SWIFTBAT, although with large uncertainties. 
Further detailed studies on this particular aspect are clearly 
needed. 



9. Conclusions 

We have analyzed the X-ray spectra corresponding to all identi- 
fied AGN within the XBS sample. 

From the individual analysis and according to our fitting criteria, 
we find that 

- Most AGN are well fitted by a simple unabsorbed power law 
model. The most common deviation from this shape are neu- 
tral intrinsic absorption and soft-excess emission. 

- In agreement with the AGN unified model, most type 2 AGN 
are absorbed (N# > 4xl0 21 crrr 2 ) and by larger amounts of 
intrinsic material than type 1 AGN, which are most unab- 
sorbed. Nonetheless, deviations from this simple version of 
the unified model are found, and are more frequent in type 2 
AGN. 

- We find that the fraction of exceptions to the unified model is 
of 5% for the whole sample (only 3% if we take into account 
the errors on the measured intrinsic absorption). The fraction 
of type 1 AGN among absorbed sources is 17% and 31% 
for the HBSS and the BSS, respectively. The different values 
for the two samples are likely due to the larger number of 
unidentified sources within the BSS. The fraction of type 2 



AGN among unabsorbed sources turns to be 3% and 1% for 
the HBSS and the BSS, respectively. 

- We find that the X-ray spectral photon index for type 1 AGN 
is anti-correlated with the hard X-ray luminosity. When the 
type 1 AGN sample is split into high- and low-luminosity 
subsamples, we find that the intrinsic photon index for both 
samples is different almost at the 3cr level in the plane photon 
index vs. intrinsic dispersion. We compute an average photon 
index and intrinsic dispersion of <r>=2.1 1+0.04 (2.00±0.05) 
and cr=0.29+0.04 (0.20±0.04) for the low- (high) luminosity 
sample. 

- We find that the so-called "soft-excess" is a common char- 
acteristic of AGN and it clearly displays different properties 
and origin for unabsorbed and absorbed AGN. 

From the constructed average spectra we find that 

- The average spectrum for type 2 AGN is different in the 
HBSS and the BSS samples as a result of a larger amount 
of absorbed sources in the HBSS. We do not find any signifi- 
cant differences between the type 1 AGN average spectra for 
these two samples. 

- Apart from the amount of absorption, the differences be- 
tween average spectra corresponding to absorbed and un- 
absorbed AGN are caused by an increase in the amount of 
reflection. 

- We do not detect a significant relativistic Fe Ka emission 
line on the average spectrum for unabsorbed sources. We es- 
timate an upper limit for a broad relativistic contribution to 
the line of 230 eV at the 3<x confidence level. 

- When dividing the type 1 AGN sample into high- and low- 
luminosity sources, we find that the narrow Fe Ka line 
EW seems to decrease as the luminosity increases, which is 
consistent with the so-called Iwasawa-Taniguchi effect, al- 
though the resulting values for the high- and low-luminosity 
subsamples are consistent within errors (EW=1 10+30 and 
80+30 eV for the low- and high-luminosity subsamples, re- 
spectively). We find moreover that the amount of reflection 
may also decrease with luminosity, which supports models 
in which the covering fraction of the putative torus decreases 
as the intrinsic luminosity increases. 
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Fig. 11. Type 1 (left) and type 2 (right) AGN average spectrum and average spectrum to simulated continuum ratio (bottom) cor- 
responding to the HBSS and BSS samples. Error bars: real average spectrum, circles: average continuum, dashed line: 2<x limit, 
dotted line: l<x limit. 
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Fig. 12. Average spectrum (top) and average spectrum to simulated continuum ratio (bottom) corresponding to the absorbed (left) 
and unabsorbed (right) sources. Error bars: real average spectrum, circles: average continuum, dashed line: 2cr limit, dotted line: lcr 
limit. 
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Fig. 13. Average spectrum to simulated continuum ratio corresponding to the luminosity subsamples. Error bars: real average spec- 
trum, dashed lines: 2<x limit, dotted lines: lcr limit. 



Table 6. Black body model fit results. 
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Table 7. Ionized absorbed power law fit results. 
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2.79 
2.35 
0.57 
0.47 
0.52 
9.13 
2.72 
0.41 
6.81 
0.78 
1.07 



44.03 
43.52 
43.60 
44.27 
42.94 
44.58 
43.70 
42.60 
44.22 
43.41 
43.14 



92/80 
80/87 
27/24 
19/17 
76/67 
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109/110 
63/61 
381/359 
31/32 
104/88 



8.1 
69.3 
29.2 
34.8 
21.6 
23.22 
71.1 
41.1 
22.2 
50.7 
12.4 
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HBSS,BSS 

BSS 
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HBSS,BSS 
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Columns: (1) Source name; (2) Class; (3) Redshift; (4) Photon index; (5) Intrinsic column density; (6) Ionized absorber column density; (7) Ionization parameter; (8) Observed flux in the 2-10 
keV band, de-absorbed by our Galaxy; (9) Intrinsic luminosity in the 2-10 keV band; (10) x 2 to number of degrees of freedom; (11) Null hypothesis probability; (12) Sample the source belongs 
to. 

p : Null hypothesis probability < 10%. e : Elusive AGN. f : Fixed parameter. Source and parameters in bold face indicates that this model is considered as our best-fit model. Note: Errors and 
upper limits are at 90% confidence level. Fluxes and luminosities refer to the MOS2 calibration. 



Table 8. Power law plus reflected component fit results. 



Source Type z F R ii-mev Log L 2 -iofav ^/d.o.f Probability Sample 
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Columns: (1) Source name; (2) Class; (3) Redshift; (4) Photon index; (5) Intrinsic column density; (6) Reflection scaling factor and upper limit at 90% confidence (between parenthesis); (7) 
Observed flux in the 2-10 keV band, de-absorbed by our Galaxy; (8) Intrinsic luminosity in the 2-10 keV band; (9) x 2 to number of degrees of freedom; (10) Null hypothesis probability; (11) 
Sample the source belongs to. 

p : Null hypothesis probability < 10%.': Elusive AGN. f : Fixed parameter. Source and parameters in bold face indicates that this model is considered as our best-fit model. Note: Errors and 
upper limits are at 90% confidence level. Fluxes and luminosities refer to the MOS2 calibration. 



Table 9. Leaky/Leaky+line fit results. 
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(3) 
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Columns: (1) Source name; (2) Class; (3) Redshift; (4) Photon index; (5) Intrinsic column density; (6) Scattered component to direct component ratio; (7) Emission line central energy; (8) 
Emission line width; (9) Emission line equivalent width; (10) Observed flux in the 2-10 keV band, de-absorbed by our Galaxy; (11) Intrinsic luminosity in the 2-10 keV band; (12) x 1 to number 
of degrees of freedom; (13) Null hypothesis probability; (14) Sample the source belongs to. 

p : Null hypothesis probability < 10%/: Elusive AGN. f : Fixed parameter. Source and parameters in bold face indicates that this model is considered as our best-fit model. Note: Errors and 
upper limits are at 90% confidence level. Fluxes and luminosities refer to the MOS2 calibration. 



Table 10. Power law plus thermal component fit results. 
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Columns: (1) Source name; (2) Class; (3) Redshift; (4) Photon index; (5) Intrinsic column density; (6) Plasma temperature; (7) Emission line central energy; (8) Emission line width; (9) 
Emission line equivalent width; (10) Observed flux in the 2-10 keV band, de-absorbed by our Galaxy; (11) Intrinsic luminosity in the 2-10 keV band; (12) x 2 to number of degrees of freedom; 
(13) Null hypothesis probability; (14) Sample the source belongs to. 

p : Null hypothesis probability < 10%. c : Elusive AGN. f : Fixed parameter. Source and parameters in bold face indicates that this model is considered as our best-fit model. Note: Errors and 
upper limits are at 90% confidence level. Fluxes and luminosities refer to the MOS2 calibration. 



Table 11. Power law and absorption edges fit results. 
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"•^-0.4 


0.53 


44.87 


37/33 


28.9 


BSS 


XBSJ204159.2-321439 


AGN1 
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Columns: (1) Source name; (2) Class; (3) Redshift; (4) Photon index; (5) Intrinsic column density; (6) Threshold energy; (7) Absorption depth at threshold; (8) Observed flux in the 2-10 keV 
band, de-absorbed by our Galaxy; (9) Intrinsic luminosity in the 2-10 keV band; (10) x 2 to number of degrees of freedom; (11) Null hypothesis probability; (12) Sample the source belongs to. 
p : Null hypothesis probability < 10%. e : Elusive AGN. f : Fixed parameter. Source and parameters in bold face indicates that this model is considered as our best-fit model. Note: Errors and 
upper limits are at 90% confidence level. Fluxes and luminosities refer to the MOS2 calibration. 
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Appendix A: Notes on individual sources 

During the spectral fit, those sources which are not well fitted 
using a simple power law model can be usually well fitted by 
using different additional components. Here, we describe how 
we decided between the different models that are an acceptable 
fit for each source: 

- Leaky model: All sources for which a leaky model was 
selected as our best-fit model share a common spectral 
shape: a power law shape at high energies that drops 
around ~2-3 keV and an additional soft component. 
These sources are four type 2 AGN (XBSJ02 1822.2- 
050615, XBSJ033845.7-322253, XBSJ040758.9-7 12833 
and XBSJ1 12026.7+431520) and two type 1 AGN 
(XBSJ09 1828.4+5 13931 and XBSJ095218.9-013643). 
XBSJ095218.9-013643 is a NLSyl (narrow line Seyfert 1) 
whose intriguing X-ray spectral shape (a very steep photon 
index and large amount of absorption that partially covers 
the central source) and variability (variability of a factor 
of 4 in the soft X-rays) have been a lready studied in detail 
and presented in Grupe et al.l (120041) . In Pig. lA.ll is shown 
an example of a leaky model fit. We find that leaving the 
soft photon index free to vary for all these sources does not 
significantly improve the fit. However, in all cases, this soft 
photon index steepens if it is left free to vary, which suggests 
the contribution of an additional soft component, most likely 
a thermal component given the low luminosity observed for 
this sources. In no case adding a thermal component to the 
leaky model significantly improves the fit, and by fitting 
a simple absorbed power law plus a thermal component 
always gives worse residuals at low energies than the leaky 
model. 

- Warm absorption: We find that an additional ionized 
absorber gives a best fit in five cases (XBSJ030641.0- 
283559, XBSJ052543.6-334856, XBSJ140100.0-1 10942, 
XBSJ140127.7+025605, XBSJ223547.9-255836, all type 
1 AGN), although the ionized absorber parameters, mainly 
the ionization state of the absorber, are not well constrained 
in all cases. We selected this model as our best-fit model 
when the power-law residuals at low energies showed some 
evidence of an structured shape resembling absorption lines 
or edges. In two cases, the source also displays a soft-excess 
(XBSJ030641. 0-283559 and XBSJ223547.9-255836). One 
example of this model is again shown in Fig. I A. 1 1 The 
ionized absorber was added to the neutral one because of the 
way the spectral fit is carried out, i.e., our base-line model is 
a simple power law including neutral intrinsic absorption. It 
is worth noting, however, that none of the sources for which 
the best-fit model includes warm absorption need significant 
additional cold absorption, as can be seen in Table [7] 

- Absorption edges: In three cases (XBSJ100926.5+533426, 
XBSJ102412.3+042023 and XBSJ204159.2-321439), an 
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absorption edge has to be added to the simple power law 
model to obtain an acceptable fit. It is not clear whether 
these edges are real or an instrumental effect given the 
energies at which they are found, but they could be caused 
by a warm absorber that our simple Xspec absori model 
is not able to fit properly. See again Fig. IA.ll 

- Reflection component: We find that a simple power law 
plus a neutral reflection component is a good fit in four 
cases (XBSJ03 13 11.7-765428, XBSJ043448. 3-775329, 
XBSJ052108.5-251913 and XBSJ101922.6+412049; all 
type 1 AGN). We use neutral reflection in all cases (pexrav 
model in Xspec) since our intention is not to determine 
where this reflection component originates in. Given the data 
quality, we can only estimate the amount of reflection by 
the reflection fraction R in the pexrav model. Nevertheless, 
we find that in all cases but one (XBSJ03 131 1.7-765428) 
the reflection component is most likely coming from 
Compton-thick material far away from the central source, 
the putative torus in unified models, given the spectral 
shape, a rather flat continuum at high energies, and the 
characteristics of a possible Fe Ka line. Note also that all 
but XBSJ043448.3-775329 show a soft-excess. 



- Sources for which no best fit is found: We are unable to 
find an acceptable fit in 11 cases. We do not find that these 
sources share any common characteristic, and that an ac- 
ceptable fit is not found could be simply due to our selec- 
tion criteria based on the resulting null hypothesis proba- 
bility. The simple power law fit for these sources is shown 
in Fig. E2 In the case of XBSJ021822.2-050615 and 
XBSJ153456. 1 +013033, the fit corresponds to a leaky model 
and a power law plus a black body, which significantly im- 
prove the fit, but not enough to obtain a probability > 10%. 



- Black body: A phenomenological black body com- 
ponent is needed to obtain an acceptable fit in 
13 cases (XBSJ000532.7+200716, XBSJ005031.1- 
520012, XBSJ015957.5+003309, XBSJ021808.3- 
045845, XBSJ023530.2-523045, XBSJ023713.5- 
522734, XBSJ031851.9-441815, XBSJ065839.5- 
560813, XBSJ074312.1+742937, XBSJ141736.3+523028, 
XBSJ153456.1+013033, XBSJ2251 18.0-175951 and 
XBSJ23 1601. 7-424038; all type 1 AGN), all showing 
soft-excess. The physical origin for this soft component 
is not clear although a host galaxy thermal contribution 
is ruled out given its high luminosity in all cases but 
XBSJ000532.7+200716. In that case the low luminosity 
found for the black body component (~4xl0 42 erg s _1 in 
the 0.5-2.0 keV energy range) could be caused by thermal 
emission, but adding an Xspec mekal component does not 
improve the simple power law fit. More complex models 
recently proposed in the literature dCrummv et al.l l2006i 
iMiddleton etail l2007h cannot be used in our case given 
the data quality, and in any case, they are indistinguish- 
able in the EPIC-covered energy range. In some cases, 
the need for a black body component instead of a more 
physically motivated model, could be just due to the data 
quality. For example, in seven cases, XBSJ005031.1- 
520012, XBSJ015957.5+003309, XBSJ021808.3- 
045845, XBSJ065839.5-560813, XBSJ0743 12. 1+742937, 
XBSJ153456.1+013033 and XBSJ2251 18.0-175951 
(see Table |7J, an ionized absorber is also a good fit, 
but gives worse residuals that the black body model. 
This could be because of to both the data quality and 
the need of a better representation of the ionized ab- 
sorber. And for XBSJ021808. 3-045845, XBSJ023713.5- 
522734, XBSJ074312.1+742937, XBSJ141736.3+523028 
and XBSJ23 1601. 7-424038 (see Table 1 note that 
XBSJ02 1828.3-045845 and XBSJ074312.1+742937 can 
be also fitted by using ionized absorption), the addition 
of a reflection component instead of a black body also 
significantly improves the fit. For the first two cases, this 
reflection component could derive from ionized material. 
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Fig. A.l. Unfolded spectra corresponding to the different additional components used during the spectral fit. From top to bottom and 
left to right: Power law plus thermal component, power law plus black body, leaky model, power law and absorption edge, power 
law plus reflection component and power law and ionized absorber. 
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Fig. A.2. Data and residuals corresponding to the eleven sources for which no acceptable fit is found. 
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700 
/ WW 


Doo 


YR<JT1 01 8^8 0-1-ZL1 1 6^S 
ADOJ IWloJO.WTfl ID J J 


0098740^01 
WWZo / WjUI 


Thin 

1 inn 


Thin 

1 inn 


Thin 

1 inn 


1 1 9 
1 . 1Z 


1 Q 09 


9^ 60 
ZJ.OW 


01 SO 


1 9Q0 

izyw 


DOO 


YR "51101 8zH 0-i-ZL 1 1 S 1 S 
ADoJ lulo'rj.UT'tljJ 1 J 


0098740^01 
WWZo /f-WJWl 


Thin 

1 inn 


Thin 

1 mil 


Thin 

1 inn 


1 1 9 
1 . 1Z 


1 Q 09 


9^ S7 
LJ.J 1 


9^ ZL6 


8S0 
JW 


DOO 


YRS 11 01 8S0 S+ZL1 1 S06 

ADOJ 1U1 OJU.JT'T 1 1JW 


0098740^01 
WWZO / HuJul 


Thin 
1 lllll 


Thin 
1 11111 


Thin 
l lllll 


1 1 9 
1 . 1 z 


1 Q 09 


T\ ^7 


01 SO 


^001 
JWW1 


HRSS RC.C 
rlDOO,DOO 


YR<5I101Q99 64-ZLI 90zK) 
ADoJ 1W17ZZ.O+T-1ZWT-7 


0098740^01 
WWZo /tUjuI 


Thin 

1 inn 


Thin 

1 nin 


Thin 

1 inn 


1 1 9 
1 . 1Z 


1 Q 09 
I7.WZ 


9^ S8 


9^ ZlS 


96ZL9 
ZOt-Z 


URCC RCC 


YRCI1099S9 0j-1QzL8^7 
ADoJ IWZZJZ.W-rlT^oJ / 


0101 0zL0^01 
W1W1W+WJW1 


IVlcd 


ivieu 


ivieu 


1 1C 

Z. 1 J 


9Q 

Ly .jj 


T.A 11 
J^.J 1 


78 
J+. / 


1 ^90 
1 JZW 


RCC 
DOO 


YR <J T 1 09/L 1 9 ^j-0/L909^ 


01 086701 01 
WlWoO / W1W1 


Thin 

1 inn 


Thin 

1 mn 


Thin 

1 inn 


^ 00 


A% 1 Q 
t+J. Ly 


ZLQ zLQ 


ZLQ 6Q 
t+y.Oy 


800 
OWW 


DOO 


YR < 5I109zt17 S-I-0Z116S6 
ADOJ IWZfl / .J+U^f 1UJO 


01 086701 01 
WlWoO / W1W1 


Thin 

1 inn 


Thin 

1 mn 


Thin 

1 inn 


^ 00 


AT, 1 Q 
t+J. Ly 


ZLQ ZL8 


AQ 6Q 


1 ^80 
1 JoW 


DOO 


vdc 11 0^1 90 0-1-^1 1 ZLO/L 
ADoJ IUj IZU.Wtj 1 IM-U^r 


01 09040^01 
W 1 WZWfW JW 1 


Thi n 

1 inn 


Thin 

1 mn 


Thi n V 
1 HICK 


1 Q6 
1 .70 


90 


9S 9Q 
ZJ .Ly 


9zL 7S 


7SS 

/ J J 


DOO 


VRC 11 0^1 SzL 1 -1-^1 07^9 
ADoJ IUJ Ut. ItjlU/jZ 


01 09040^01 
W 1 WZWt-W jU 1 


Thin 

1 inn 


Thin 

1 mn 


Thi r ir 
L HICK 


1 Q6 
1 .y\j 


90 ^9 
ZW. JIj 


9S 96 
ZJ.ZO 


9zL 7S 


^70 
J 1 W 


DOO 


YR^I10^7zLS 7_lS^9^S^ 
ADOJ IUJ / t+J. 1 -rj JZJJ J 


01 1 981 0^01 
Wl IZo lUjUl 


Thin 

1 inn 


Thin 

1 mn 


Thin 

1 inn 


1 1 
1 . lj 


1 % 9S 
LJ.LJ 


1 7 ^6 
1 / .JO 


17 1zL 
1 / . 1M- 


8Q0 
07W 


DOO 


VRC 11 O^QOQ zL-i-90^999 
ADOJ IUJ7U7.TTZUJZZZ 


00^08001 01 
WWJ70WW1W1 


Th i n 

1 inn 


Thin 

1 nin 


Thi n 

1 inn 


9 09 
z.wz 


A 77 


I 1 89 

I I .oz 


1 9 6^ 
1Z.OJ 


z!9S 
f-ZJ 


DOO 


YR ^I10^cn9 7-i-90Szl.96 
ADoJ 1UJ7JZ. / tZUj^rZO 


00SQ8001 01 
WWJ70WW1W1 


Thin 

1 inn 


Thin 

1 mn 


Thin 

1 inn 


9 09 
Z.WZ 


A 78 


1 1 7Q 
11./7 


1 9 6^ 
1Z.OJ 


zlQO 


DOO 


YR<JT10^cnS 8-i-S^0^6 
ADoJ 1W Jy J J .o-r J J JW JO 


01 1 981 0^01 
Wl 1Z0 lUjUl 


Thin 

1 inn 


Thin 

1 mn 


Thin 

1 inn 


1 1 
1 . lj 


1 1 8^ 
1 1 .OJ 


1 7 ^6 
1 / .JO 


1 7 1 S 

1 / .LJ 


1 6^0 
IOJW 


DOO 


YR<5I1 04096 Cj-i-90zLSzL9 
ADoJ IU^tUZD.VtZU^tj^tZ 


00SQ8001 01 
WWJ70WW1W1 


Thin 

1 inn 


Thin 

1 mn 


Thin 

1 inn 


9 09 
Z.WZ 


A 77 


1 1 7Q 
11./7 


1 9 6^ 
1Z.OJ 


^Zl98 


URCC RCC 


YRSI1 OzLO^zL ^+90S1 1 

ADOJ 1 WH-W Jt. J TZUJ 1 1U 


OO'iQSOOl 01 
WWJ7OWWIWI 


Thin 
1 lllll 


Thin 
1 lllll 


Thin 
1 lllll 


9 09 

Z.WZ 


A 76 


I 1 89 

I I .oz 


1 9 6^ 


^00 
JWW 


RSS 
DOO 


YRC 11 0zLzt9S 01^S91 
ADoJ lu^ZJ.U — UlJJZl 


01 9^^001 01 
W1ZJ JWWIWI 


Thin 

1 inn 


Thi n 

1 mil 


Thin 

1 inn 


A 1 Q 
<+. Ly 


^1 S9 

J 1 JZ 


9Q cn 
Z7.7J 


9Q 8Q 
Z7.07 


CK0 

y JW 


DOO 


vdc 11 OzLSOQ 1 019ZLZL9 
ADoJ IWjUy.J — WlZ^tf-Z 


01 9^001 01 

W1ZJJWW1W1 


Thin 

1 inn 


Thin 

1 inn 


Thin 

1 inn 


A 1 Q 


^,^ ^1 


9Q Q9 


9Q Q0 
Ly.yV 


1 OzlO 
IWfW 


DOO 


YR<iI1 0AS99 1 0198zL^ 
ADOJ IWt-JZZ.I — UlZo'rJ 


01 9^001 01 
UlZJjUulUl 


Thin 

1 inn 


Thin 

1 mn 


Thin 

1 inn 


A 1 Q 


^1 ^1 
j 1 . j 1 


9Q Q9 


OQ Q0 
Ly.yV 


1 8Szl 
1 oJ^+ 


URCC RCC 


YR^I10zLQ19 8-i-^0zLSCj 
ADoJ IWt^IZ.otjjU^J? 


00SSQQ0901 

UUJJ77WZW 1 


Thin 

1 inn 


Thin 

1 mn 


Th i n 

1 inn 


1 Q8 
1 .70 


96 1 ^ 
ZO. 1 J 


18 


1^ ss 
j 1 .jj 


0A1(\ 


URCC RCC 


vdc 11 0S01 A Q-i-^^1 01 1 
ADOJ lUjWl^.^TJJ 1 Wl J 


00SSQQ0901 
WWJ J77WZW 1 




Thin 

1 mn 


Thi n 

1 inn 


1 Q8 
1 .70 




^1 9^ 
J 1 .Z J 


1^ ^1 
j 1 .jj 


1^ 

J 1W 


DOO 


YR<iI10S9^Cj 7-1-S79ZH1 
ADoJ 1 WJZ jy . / tj / ZMO 1 


01 ZL7S1 1 001 
Wlf / J 1 1 WW1 


IVlcU 


ivieu 


ivieu 


S6 
W. JO 


60 ^0 
OW. J\J 


89 9^ 
oZ.ZJ) 


89 S6 
OZ. JO 


6860 
OoOW 


DOO 


YR^IIO^Ifi Q_i_S7^SS1 
ADOJ 1WJ J 1D.7TJ / JJJ 1 


01ZL7S1 1 801 
W1t/j1 1 0W1 


IVlcU 


ivieu 


MpH 
ivieu 


S6 
W. JO 


68 81 
Oo.o 1 


88 89 

OO.OZ 


88 8Q 
00.07 


6^80 
O JoW 


R"^ 
DOO 


YRSIIHS'^S 0-1-S79SZL0 
ADOJ 1WJJJJ.W+J /ZJfW 


01zL7^1 1 801 
U1t/j1 1 OWI 


IVlcU 


ivieu 


UpH 
ivieu 


S6 
W.JO 


68 78 
Oo. / 


88 76 
00. /O 


88 QzL 


1 Q60 
I7OW 


DOO 


XBSJ105339.7+573104 


0147511801 


Med 


Med 


Med 


0.56 


68.81 


88.66 


88.94 


2824 


BSS 


XBSJ105624.2-033522 


0094800101 


Thin 


Thin 


Thin 


3.58 


26.11 


34.14 


34.33 


1730 


BSS 


XBSJ1 10652.0-182738 


0112630101 




Thin 


Thin 


4.62 




22.21 


21.97 


740 


BSS 


XBSJ1 11928.5+130250 


0082140301 


Med 


Med 


Med 


2.43 


25.74 


32.62 


32.63 


1960 


BSS 


XBSJ1 11933.0+212756 


0111290401 




Thin 


Thin 


1.28 




7.39 


7.99 


105 


BSS 


XBSJ111942.1+211516 


0111290401 


Thin 


Thin 


Thin 


1.28 


5.17 


7.42 


8.01 


165 


BSS 



Table 2. continued. 





0BSID 




FILTER 




N#Gal 




FXPOSURF TIMF 




TOTAI COUNTS 


SAMPI F 








MOSl 


MOS2 


H 2 Vm" 2 1 

^ 1 W ^111 ) 


pii 


MOSl 


MOS2 


TO 3-10 keV~) 






\z) 




\^) 


1- 

w) 




y > ) 


\°) 


(Q\ 




n 1 "i 


YRCI1 1 9099 ^_i-1 9S9S9 
AdoJ 1 IZWZZ.Jt IZJ Zj Z 


000^6/11 1 01 

wwyjo^f 1 iui 


AAt*r\ 
lVlcU 


ivieu 


ivieu 


9 AT. 


A 8/1 


Q 81 

y.o 1 


Q 07 

y.v 1 


690 
OZU 


RCC 
DOO 


VRC 11 1 9096 7-1-/1^1 S90 
ADOJ 1 1ZWZO. / tt-J 1 JZW 


01 07860901 
W1W 1 OOWZW1 


Thin 
1 111I1 


Thin 
1 Illll 


Thin 
1 Illll 


9 08 
Z.Wo 


1 S ^7 
1 J. J 1 


1 Q AA 


1 Q 07 
I7.7 / 


A01 




yrcii 1 9046 7-4-1 9S/19Q 

AD O J 1 1 ZUtU . / 1 ZJ^i? 


00Q^6/11 1 01 
uu^jutI iwi 


IVlCU 


1V1CU 


IVlCU 


9 A1 


A 8/1 


Q 80 


08 


/10S 

^+y J 


RSS 

DOO 


YRCI1 1 ^1 06 9S1 8 
ADjJ 1 1 J 1 UD.7+ J IZJ 1 o 


01 090A0901 
W 1 WZW^f WZW 1 




Thin 

1 nin 


Thi r- 1a 


9 09 
Z.WZ 




17 8S 

1 / .OJ 


90 7S 
ZU. / J 


9S8 
ZJo 


HRCC RCC 

nDOO,DOO 


YRC.111^191 8-i-^109S9 


01 090/10901 
W 1 UzWtuZU 1 


Thin 
1 Illll 


Thin 

1 nin 


Thi/^lr 
1 HICK 


9 09 
Z.WZ 


1 A ^0 
l^f. JW 


1 7 86 
1 / .OO 


90 76 
ZW. / O 


706 
/ WO 


HRCC RCC 


YRS.111^198 6 10SQ0^ 
adoj i i j izo.o — i yjyyyjj 


00/19^/11 001 




Thin 
1 illll 


Thin 
1 Illll 


A SO 




19 96 
1 z.zu 


19 ^S 

IZ. JJ 


970 
z / w 


RSS 
DOO 


VDP 11 1 O 1 /I O 7 1-2 1 1 ICO 
ADjJ 1 1 J l*t O. / Tjl 1 J JO 


01 090A0901 
W 1 WZW^f WZW 1 


Thin 


Thin 

1 nin 


Thi nV 


9 09 
Z.WZ 


i^f . j 1 


1 7 86 
1 / .o0 


90 76 
ZU. /O 


S96 
JZ0 


HRCC RCC 
nDOO,DOO 


VDeii 1^8^7 "iTXAOl 

AD O J 1 1 J O J / .y—j 1 JH \JZ 


01 1 991 0S01 
Wl 1ZZ1WJW1 




ivieu 


ivieu 


8 SO 




1 9^ 6/1 
IZJ.O^f 


1 9^ 7S 
IZJ. / J 


/181 6 
t+o IO 


DOO 


YRCII 1 S^1 7 0-1-^6/171 9 

ADOJ 1 1 JJ1 / .7tjyT / IZ 


01 1 9SS1401 

w 1 1 Z J J 1H-W 1 


IVlCU 


Thin 
1 11111 


Thin 
1 Illll 


1 00 
1 ."W 


6 07 


19 10 


19 10 
1 z. 1 w 


1 80 

1 OW 


RSS 
DOO 


VRC 11 1 S8/16 Q-I-SS1 69 S 
ADOJ 1 1 JoM-O.V+JJ lOZJ 


00Q00901 01 

\j\jy wwzw 1 w 1 


Thin 
1 Illll 


Thin 
1 Illll 


Thin 
1 Illll 


1 99 
1 .ZZ 


7 8S 


1 1 0/1 
1 1 .Wt- 


1 /IS 
IW.^fJ 


9Q0 
zyv 


DOO 


VRC n 90^SQ 1 -j-Zlzmi S 

ADoJ 1ZW JJ". 1 fprj / 1 J 


1 0Q 1 /1 1 /10 1 
W 1 W" 1 t- 1 t-W 1 




Thin 
1 Illll 


MpH 

ivieu 


1 ^9 
1 JZ 




80 A(\ 


80 T.1 


90^0 
ZWJW 


DOO 


VDC n 90/11 ^ 7-1-/1/1^1/10 
AD O J 1 ZWt- 1 J . / T^t^+J 1 H-7 


1 00 1 A 1 Zl0 1 
W 1 W" 1 t- 1 t-W 1 




Thin 
1 Illll 


MpH 

ivieu 


1 ^9 

1 . JZ 




80 

07J7 


80 ^7 


1 000 
1WWW 


RCC 
DOO 


YRC.I191S01 7-1-1/1011^ 
ADOJ 1Z1JU1. / i 1 T"W 1 1 J 


01 1 961 01 01 
Wl 1ZD1W1W1 


iVlcU 


Up A 

ivieu 


AApH 
ivieu 


9 1A 
Z. I<+ 


/IS 9/1 


SO S7 
JW.J / 


SO 9/1 
JW.Z^f 


1 ^90 
1 JZW 


RCC 
DOO 


YRCI1 99^ SO zl-i-7S99'*1 
ADoJ IZZJjW.^f + / JZZJ 1 


01 9/11 10101 
W 1 Z^f 1 1 w 1 w 1 


IVlcU 


Mf>H 

iviea 


MpH 

iviea 


9 QO 


1 A 79 
l^f . 1 Z 


1 6 ^9 
10. JZ 


1 6 9^ 
10. ZJ 


89S 
oZJ 


RCC 
DOO 


YRCI1996S6 S-i-01^196 
AJjjJ 1/ZDJD.JtUIj 1ZO 


01 1 0QQ0901 
Wl 1WWWZW1 


Thin 
1 Illll 


Thin 
1 Illll 


Thin 
1 Illll 


1 8/1 


1 7 S8 
1 / .JO 


9^ 1 Q 
zj. iy 


9^ 1 
ZJ. 1W 


1 ZlSzl 


URCC RCC 
rlDOO,DOO 


YRCI1 9^0^*6 9-i-6/l9S^1 
ADOJ IZjWjD.ZtO^ZJj 1 


01 9/10001 01 
w 1 z^+y ww 1 w 1 




Thin 
1 Illll 


Thin 
1 Illll 


1 08 
1 .70 




A^ S7 
t+i .j / 


Al 08 
^fZ.Wo 


soo 

JWW 


RCC 
DOO 


VDP |1 11 1 1 f. < i A/M 1 1 < 

AdoJ Izj 1 1 0.J -rO^fl 1 1 J 


01 9/10001 01 
WlZ^f^WWlWl 


Thin 

1 nin 


Thin 

1 nin 


Thin 

1 nin 


1 08 
1 .Vo 


^8 'Xl 
Jo. J / 


zl1 S/t 


/19 07 


98/10 
Zo^fw 


RCC 
DOO 


vdc n 9^91 8 S -1-6/10^1 1 
ADOJ IZjZ lo.JTOtUj 1 1 


01 9/1Q001 01 
W 1 Z4-7WU 1 W 1 


Thin 
1 Illll 


Thin 
1 Illll 


Thin 
1 Illll 


1 08 
1 .70 


^8 Al 
Jo.^fZ 


Zl1 ss 

.JJ 


Al 08 
^fZ.Wo 


1 /1Q0 


RCC 
DOO 


YRCI19^S^8 6j-691 6/1/1 
ADOJ 1ZJJ Jo.O+OZlO^t^t 


01 1 1 SS01 01 
Wl 1 1 JJW1W1 


Thin 
1 Illll 


Thin 
1 Illll 


Thin 
1 Illll 


1 AQ 
1 .<+y 


^6 1A 
JO. J^f 


A^ Szi 
^fi .j^f 


A\ 6S 
M-l .OJ 


96Q0 
ZOVW 


RCC 
DOO 


VDC n 9^7SQ 6-1-691 1 09 
ADOJ IZJ /J7.0TUZ1 1WZ 


01 1 1 SS01 01 
Wl 1 1 JJW1W1 


Thi n 
1 Illll 


Thin 
1 Illll 


Th i n 
1 Illll 


1 AQ 
1 .<+y 


^6 ^1 
JO. J 1 


/11 ss 

^+1 .JJ 


A^ (\A 


^06S 
JWOJ 


RCC 
DOO 


VRC n 9^800 Q-i-691 XVk 
ADOJ 1ZjoUW.7tDZ1jjo 


0111 S SO/101 
Wl 1 1J>J>Wt-W1 


Thin 
1 Illll 




Thin 
1 Illll 


1 AQ 
1 .t+y 


7S 69 
/ J.OZ 




80 8S 
07.0 J 


9S90 
ZJZW 


RCC 
DOO 


YRCII 9/191/1 1 119S19 
ADOJ IZ^tZ l^t. 1 — 1 IZJ IZ 


01 ^6CK0901 
Wl JO7JWZUI 


Thin 
1 Illll 


Thin 
1 Illll 


Thin 
1 Illll 


^ 6/1 


9^ AQ 


98 00 
Z0.W7 


98 9S 
Zo.ZJ 


1 980 
IZoW 


RCC 
DOO 


YRC.I19/1SS7 6-1-0996SQ 
ADOJ IZ^tJJ 1 .O+WZZOjy 


00S 1 7601 01 
WWJ 1 / OW1 Wl 


Thi n 
1 Illll 


Thin 
1 Illll 


Thi n 
1 Illll 


1 7S 
1 . / J 


S 68 
J.Oo 


Q AQ 


Q 98 
7.Z0 


J^fW 


RCC 
DOO 


YRCI1 9/1607 6j-0991 S^ 
ADOJ IZ^tOW / .OtWZZ 1 J J 


00S 1 7601 01 
WWJ 1 / OW1 Wl 


Thin 
1 Illll 


Thin 
1 Illll 


Thin 
1 Illll 


1 7S 
1 . / J 


S 68 
J.Oo 


Q Al 


Q 98 
7.Z0 


76S 

/ OJ 


RCC 
DOO 


YR C 1 1 9/16/1 1 8 -1-099/1 1 9 
ADOJ IZ^Ot-I .o+WZZ^tlZ 


00S 1 7601 01 
WWJ 1 / OW1 Wl 


Thin 
1 Illll 


Thin 
1 Illll 


Thin 
1 Illll 


1 7S 

1 . / J 


S 60 

J.U7 


Q /IS 


Q 97 

y.zi 


1 S89 
1 JoZ 


HRCC RCC 
rlDOO,DOO 


YRCI1 9/16/17 Qj-090QSS 
ADOJ IZ^tOn- ! .7+WZU7JJ 


00S 1 7601 01 
WWJ 1 / OW1 Wl 


Thin 
1 Illll 


Thin 
1 Illll 


Thin 
1 Illll 


1 7S 

1 . / J 


S 60 


Q AS. 


Q 90 
y.zy 


1 SO 
1 JW 


RCC 
DOO 


YRCI1 9ztQ0^ 6 06 1 0/10 

ADOJ lZH-;7WJ.O — UUluH? 


0060^70901 
WWOW J 1 wzw 1 


Thin 
1 Illll 


Thin 
1 illll 


Thin 
1 Illll 


9 1 ^ 


98 1 9 
zo . 1 z 


^7 ^S 

J / . J J 


^7 OS 
J / ."J 


1 760 
1 / OW 


RSS 
DOO 


YRCI1 9/1Q1 /I 6 060Q10 
ADOJ LZ<+y l^t.O— UDU71U 


0060^70901 
WWOWJ) /WZW1 


Thin 
1 Illll 


Thi n 
1 Illll 


Thin 
1 Illll 


9 1 ^ 
Z. 1 J 


98 1 9 
Zo. IZ 


^7 ^S 
J / . J J 


^7 QS 

j / .yj 


1 09 S 
1WZJ 


RCC 
DOO 


YRCI1 9/1Q/1Q /I 060799 
ad J 1 z^+y^+y — wow / zz 


090^970^01 
WZW JZ / UjWI 


lVlcU 


MpH 
ivieu 


MpH 

ivieu 


9 1 ^ 
Z. 1 J 


1.A 87 
J^f.o / 


AA AR 


A(\ (W 
^fO.WJ 


1910 
1Z1W 


RCC 
DOO 


YRCI1 9S/1S7 9-1-S6/1Q/10 
ADOJ IZJ^tJ / .ZTJt>f7TU 


0081 ^/10901 
WWo 1 jt-WZW 1 


IVlcU 


MpH 

ivieu 


MpH 

ivieu 


1 97 

1 -Z / 


1 6 S7 
IO. J / 


90 1 Q 


1 Q 08 


890 
OZW 


RCC 
DOO 


YRCI1 9S6/18 <l-i-S70^ZlQ 
ADOJ IZJO^to.^t+J / WJ^t;? 


0081 ^/10901 
WWo 1 jt-WZW 1 


MpH 
IVlcU 


MpH 

ivieu 


MpH 

ivieu 


1 97 

1 .z / 


1 6 S7 
IO. J / 


90 90 

zw.zw 


1 Q QQ 

I7.77 


SSO 

J JW 


RCC 
DOO 


YRCI1^061Q7 9^8S7 
ADOJ 1 JWOI7. /— ZJJoJ 1 


00090/101 01 
WWWZV^fW 1 w 1 


Up^ 
IVlcU 


MpH 

ivieu 


MpH 

ivieu 


Q 1 6 
7.10 


A 9^ 


6 89 
O.oZ 


7 1 
/ . 1W 


^90 
JZW 


RCC 
DOO 


YRC,I1^06S8 1 9^zt8ztQ 

ADOJ 1 JUUJO. 1 — ZJ^+O^ry 


00090/101 01 
WWWZ7T-W 1 w 1 


MpH 


MpH 


MpH 
ivieu 


1 6 
~. 10 


A ^0 

L r. JW 


6 89 

O.oZ 


7 1 
/ . 1W 


1 6S 

IOJ 


RSS 
DOO 


YRCI1 ^90^8 Oj-^/11 1 9/1 
ADOJ IjZUjo.Utj^I IZ^t 


000^6/10/101 

\j\jy j o^fw^fw 1 


MpH 
IVlcU 


MpH 

ivieu 


MpH 

ivieu 


1 00 
1 .WW 


1 % 'XQ 


18^1 
1 0. J 1 
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zozj 


URCC RCC 


YR°.191 0^9S A 119011 
AdoJZIUjZj.1 — 1 1ZW1 1 


OOzU 1 S01 01 
WWt-1 19W1W1 


IVlcU 


IVlcU 


MpH 

ivieu 


A 70 
4. / W 


96 9S 
ZO.Z9 


T.A 6S 
94.09 


^ 67 
99.0 / 


890 
ozw 


DOO 


YR^I9in^^S^ 1918S8 

ADOJZIWJJJ.J-IZIOJO 


00^8Szl/n01 
WW9094W9W1 


Thin 
1 lllll 


Thin 

1 inn 


Thin 
1 lllll 


A AS. 
4.4o 


\ \ A\ 
1 1 .41 


1zl 19 
14. 1Z 


1 ^ QQ 
lj.77 


^8S 

9o9 


Doo 


YR°.I9197SQ S AAT.Q1A 
ADOJZ1Z / Jy.J — 449VZ4 


0088090901 
WWooWZWZWl 


Thin 
1 lllll 


Thin 

1 inn 


Thin 
1 lllll 


^0 
9.9W 


1 Q 7^ 

ly./j 


9zl 9^ 
Z4.Z9 


9zL 71 
Z4. / 1 


860 
OOW 


DOO 


YR°.I91^009 ^ 1^414 
AD O J Z 1 jUUZ O — 199414 


01 0^0601 01 
W1W9WOW1W1 




MpH 

IVlcU 


MpH 

ivieu 


A QCj 
4. yy 




1 Q 1 9 
I7.IZ 


1Q 91 
1 y.L 1 


6zl9 
04Z 


URCC RCC 


YR°.I91 ^71 Q 6 AT.T.T.A1 
AdjJZIj / I7.D — Ijjjl / 


01 OQzlfi^SOl 
W1W74D99W1 


Thin 
1 lllll 


Thin 

1 inn 


Thin 
1 lllll 


9 Q1 
L.y 1 


A 

4.99 


7 ^ 
/ .99 


7 ^ 
/ .99 


^70 
9 / W 


DOO 


YR°.I91 ^79Q 7 /19^6Q1 
ADoJZlJ /Z7. / — IZjOul 


0061 CM0901 
WWO 1 74WZU 1 




MpH 
IVlcU 


MpH 

ivieu 


9 68 




1 zlO 
1W.4W 


1 zl.1 
1W.41 


^7S 

9/9 


DOO 


YR<JI91^7^^ 9 /i^/ieoo 

ADOJZ 1 9 1 99.Z — 4940WW 


01 OQzlf^SOl 
W1W"t-D99W1 


Thin 
1 lllll 


Thin 

1 inn 


Thin 
1 lllll 


9 Q1 
L.y 1 


A 

4.99 


7 ^9 
/ -9Z 


7 ^9 
/ .9Z 


1 90 
1ZW 


Doo 


YR"? 191 ^7^7 6 AT~)T.T.A 
ADOJZ1 J / 9 1 .O — 4ZZ994 


0061 CM0901 
WWO 1 74WZU 1 




MpH 
IVlcU 


MpH 

ivieu 


9 68 
Z.Oo 




1 zl.1 
1W.41 


1 ZL1 
1W.41 


990 
zzw 


DOO 


yr°.i91^890 9 149^6 

ADOJZ 1 JoZU.Z — 14Z9 JD 


00Q98S0901 
WWVZ09WZW 1 


IVlcU 


MpH 


MpH 

ivieu 


A 1% 
4. / 9 


^8 80 
9o.oW 


9Q 66 
Ly .OO 


^0 8zl 
9W.04 


1 QQ6 
I77O 


URCC RCC 


YR"? 191 ^894 O /19^Q1 Q 
ADoJZlJoZ^.U — IZjUl" 


0061 Qzl.0901 
WWU 1 7tUZU 1 


Thin 
1 lllll 


MpH 
IVlcU 


MpH 

ivieu 


9 68 
Z.Oo 


6 79 
0. / z 


1 AO 
1W.4W 


1 zl.1 
1W.41 


91 90 
Z1ZW 


DOO 


YRC 191 ^89Q 8_49^QS8 
AdoJZI J0Z7.0 — i +LjyJo 


0061 Qzl.0901 
WWO 1 74WZU 1 




MpH 
IVlcU 


MpH 

ivieu 


9 68 
Z.Oo 




1 AO 
1W.4W 


1 zl.1 
1W.41 


^00 
9 WW 


Doo 


YR°.I91^8S9 9 A'XAH^A 
AdjJZIjoJZ.Z — 4 94 ! 14 


01 OQzl.6^01 
W1W74D99W1 


Thin 
1 lllll 


Thin 

1 inn 


Thin 
1 lllll 


9 Q1 
L.y 1 


A 

4.99 


7 ^1 

/ .9 1 


7 ^9 
/ ,9Z 


1 7S 

1/9 


Doo 


YR "5 19 1 404 1 4 9^4790 
AD O J Z 1 4W4 1 .4 — Z94 / ZW 


00088^01 01 
WWW009W1W1 


Thin 
1 lllll 


Thin 

1 inn 


Thin 
1 lllll 


9.99 


1 A 7Q 
14. / y 


1 6 86 
lO.oO 


1 7 67 
1 / .O / 


99^zl 
ZZ94 


URCC RCC 


YR°.I91S944 9 ^09407 

^\.DvjJ L UZ44.Z — ZJWZ4W / 


01 0^060zt01 
W 1 W9WUW4W 1 


IVlCLl 


MpH 

IVlCLl 


MpH 


9 1 9 
z. 1 z 


18 1^ 
10.19 


99 ^zt 


99 

ZZ.J J 


1 6zL0 
104W 


RSS 
DOO 


yr°.i990^90 s _i_ 1 84q^o 

ADOJZZUjZU.OTl o4;7 9W 


01 ^0Q901 01 
W19WVZW1W1 


Thin 
1 lllll 


Thin 

1 inn 


1 111CK. 


6 09 

o.wz 


19 16 
1Z. 10 


1 ^ Q7 


1 S 6Q 


8^0 
o9W 


DOO 


YRC I990zl.zl.fi 8 014S^S 
AD J ZZ W440 . O— W 1 4 J 9 J 


001 9zlzl.0^01 
WW1Z44W9W1 


Thin 
1 lllll 


Thin 

1 inn 


Thin 
1 lllll 


6 1 ^ 
0.19 


9^ 0^ 
Z9.W9 


9Q 77 
Ly. 1 1 


9Q S6 
Ly .90 


S7S 

9/9 


DOO 


XB S J22060 1 .5-0 1 5 346 


0012440301 




Thin 


Thin 


6.13 




29.75 


29.57 


532 


HBSS,BSS 


XBSJ221623.3-174317 


0106660101 


Thin 


Thin 


Thin 


2.36 


46.53 


54.07 


53.86 


450 


BSS 


XBSJ221722.4-082018 


0009650201 




Med 


Med 


5.31 




27.18 


27.59 


790 


BSS 


XBSJ221729.3-081154 


0009650201 




Med 


Med 


5.31 




27.23 


27.60 


740 


BSS 


XBSJ221821.9-081332 


0009650201 




Med 


Med 


5.31 




27.17 


27.59 


955 


BSS 


XBSJ221951.6+120123 


0103861201 


Med 


Med 


Med 


5.41 


7.33 


10.08 


10.19 


270 


BSS 



Table 2. continued. 





OBSID 




FILTER 




N#Gal 




FXPOSURF TIIVIF 




TOTAL COUNTS 


SAMPLE 






jjii 


M0S1 


MOS2 




nn 


MOS1 


MOS2 


TO 3-10 keV~) 














(\ 2 Vm" 2 1 

^ 1 W ^111 ^ 


l KS 1 












Vz; 




(A\ 


\->) 


(9) 


(I ) 




K") 


t^iw; 




YR<;n97sn q 9^816 
A.00JZZ j j^f / .y— Z9 jo jo 


0111 7Q01 01 
Will /yWlWl 




ivieu 


ivieu 


1 ZL6 
1 .^fO 




1^ Q9 
99. VZ 


88 
99. oo 


099 


DCC 
DJO 


YR C .I991S^ 9^8H 
A-DOJ ZZ9 J J 9.W— Z9 JOJ 9 


0111 7Q01 01 
Will /ywiWl 




Ma H 

ivieu 


Ma H 

ivieu 


1 ZL6 
1 .^fO 




IS Q9 

99. yz 


88 
99. oo 


7^S 

/ 99 


DJO 


\"R c .I991QzLQ 8-1-080Q96 
A.D O J ZZ9 y+y. OtWoU? ZD 


01 01860101 
W1W90OW9W1 


IVIcU 


ivieu 


ivieu 


6 68 
O.OO 


1 69 
9.0Z 


6 9^ 
O.Z9 


6 0^ 
O.W9 


1 0^ 
1W9 


R"^ 


VDC I99zL7^6 6 6ZL9791 
A-DoJZZ^f / 90.0— O^fZ /Zl 


011 99A01 01 
W 1 1 ZZ^f W 1 W 1 




iviea 


ivieu 


9 QS 




97 cn 
z / .y9 


98 ^1 
Zo.9 1 


190 
9ZW 


DCC 


YR C .I99^09S 1 6ZL199S 
ADoJZZjuZJ. 1 — OT-9ZZ9 


01 1 99ZL01 01 
W 1 1 ZZ^tW 1 W 1 


IVIcU 


ivieu 


ivieu 


9 CK 
Z.yj 


99 S1 
ZZ.9 1 


97 Q6 
z / .yo 


98 ^1 
ZOO 1 


7ZL0 




YR°.I99S0S0 9 6ZL9Q00 
A..DOJ ZZ9W9W.Z — On-ZyWW 


01 1 99ZL01 01 
W 1 1 ZZ^tW 1 W 1 


IVIcU 


ivieu 


ivieu 


9 QS 
Z.y9 


99 S1 
ZZ.9 1 


97 Q6 
z / .yo 


98 ^0 
Z0.9W 


Z999 


DOJ 


\"RC.I99<1 1 8 17^0^1 
A-DOJZZ9 1 lo.U-1 / JyJ 1 


008 1 1ZL0Q01 
WWOlJ^fWyWl 


IVIcU 


\/Ta»r1 

ivieu 


A/Ta»r1 

ivieu 


9 6Q 

z.oy 


1 6 QO 

io. vw 


91 AS 
Z 1 .^fo 


91 9^ 
Z 1 .Z9 


9990 
ZZZW 


DCC 
DOO 


YRc 1990ZL00 a osnss 

A-DOJZ9W i tWW. i 1— WOJ /99 


01 0Q1 10701 
Wl \Jy 1 9W / Wl 




Thin 

i inn 


Thin 

i inn 


1 60 
9.0W 




Q ZLQ 

y .T-y 


Q 78 

y . / o 


1 1 
1 iw 




\"R°. I910ZL01 0-1-011^1 Q 
A.DOJZ9W i tWl .WtW9 1917 


0011^zL1 001 
WW999^tlWWl 


1 111I1 


Thin 
1 11111 


Thin 

i inn 


^ 96 
J.ZO 


7 Q6 
/ .yo 


1 1 S7 
1 1 .9 / 


I 1 QQ 

I I .yy 


91 
Z1W 


DOO 


YRC.OIOzLlzL 1 -1-1 99798 

ADOJZju'tJT'. 1 TlZZ / ZO 


009S^zL1 001 
WWZ99^t 1 WW 1 


IVIcU 


Up A 

ivieu 


ivieu 


zt Q6 


6 87 
O.O / 


1 o 1 Q 
iw. iy 


Q Q8 

y .yo 


91 S 

Z19 


-DOO 


\"R°. I9^0zlzn 8-1-191616 
ADjJZjUt4-j.ot1Z10jD 


009S^zL1 001 
WWZ99^t 1 WW 1 


MpH 
IVIcU 


ivieu 


ivieu 


zt Q6 


7 11 
/ .99 


10 18 
1 W. 1 


Q 08 

y .yo 


ZL9^ 
^fZ9 


-DOO 


YRSI9^0zLSQ 6-1-191 90^ 

TV-DOJZJJWH-J J/ .OT 1 Z 1 ZUJ 


009^ZL1 001 
WWZJ JH- 1 WW 1 


\/T Pr | 
1V1CLI 


1V1CLI 


1V1CLI 


zL Q6 


7 11 
/ .99 


1 1 Q 
i w. i y 


Q QQ 
y.yy 


990 

Z.ZW 


RSS 

-DOO 


XBSJ230522.1 + 122121 


0025541001 


Med 


Med 


Med 


4.96 


6.87 


10.18 


9.99 


215 


BSS 


XBSJ231342.5^123210 


0123900101 


Thin 


Thin 


Thin 


1.79 


45.40 


50.16 


50.23 


3620 


BSS 


XBSJ231546.5-590313 


0079940101 




Thin 


Thin 


2.90 




17.14 


16.63 


270 


BSS 


XBSJ23 1601. 7-424038 


0093640701 


Med 


Med 


Med 


1.85 


12.00 


17.27 


17.27 


1170 


BSS 


XBSJ233421.9-151219 


0093550401 


Med 


Med 


Med 


2.01 


17.10 


19.72 


21.55 


575 


BSS 


XBSJ235036.9+362204 


0100241001 


Thick 


Thick 


Thick 


8.09 


5.43 


8.39 


8.39 


345 


BSS 



Columns: (1) Source name; (2) Observation identifier; (3), (4), (5) Filter in use during the observation for the pn, MOS1 and MOS2 cameras, respectively; (6) Galactic 
column density toward the used XMM-Newton pointing. (7), (8), (9) Resulting exposure time after removing high-background intervals for the pn, MOS1 and MOS2 
cameras, respectively; (10) Total EPIC counts (pn+MOSl+MOS2); (1 1) Sample the source belongs to. 



Table 3. Power law fit results. 



Source Type z T N// h-wkev Log L2-tofev ^- 2 /d.o.f Probability Sample Best 

10 22 10 ! " 'fit 











-2 

cm 


erg cm 2 s 1 


erg s 1 




% 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


XBSJ000027.7-250442 


AGN1 


0.336 


1 B7+0.K) 

-«08 

2 29+o.H 

1 ' 67 -q!s 


<0.02 


0.72 


43.48 


64/66 


55.4 


BSS 


Y 


XBSJ00003 1.7-245502 


AGN1 


0.284 


<0.02 


0.52 


43.22 


31/33 


56.0 


BSS 


Y 


XBSJ000100.2-250501 


AGN1 


0.850 


071 +0.22 
24 


1.38 


44.66 


48/41 


22.4 


BSS 


Y 


XBSJ000102.4-245850 


AGN1 


0.433 


2^2+ 


<0.02 


0.67 


43.74 


40/40 


47.7 


BSS 


Y 


XBSJ000532.7+200716 P 


AGNF 


0.119 




<0.01 


0.21 


42.03 


64/37 


0.4 


BSS 


N,5 


XBSJ001831.6+162925 


AGN1 


0.553 


2 - 39+ 006 


<0.01 


0.76 


44.11 


123/126 


54.8 


BSS 


Y 


XBSJ002618.5+105019 


AGN1 


0.473 


2 - 04+ 006 

2 15+0:07 

L86 ; jS : ?j 
2.64+|| 


<0.009 


2.78 


44.44 


115/102 


17.6 


HBSS,BSS 


Y 


XBSJ002637.4+165953 


AGN1 


0.554 


<0.02 


1.23 


44.27 


123/138 


81.9 


BSS 


Y 


XBSJ002707.5+170748 


AGN1 


0.930 


°- 08+ 007 

— u.u / 


1.05 


44.68 


97/83 


13.6 


BSS 


Y 


XBSJ003255.9+394619 


AGN1 


1.139 


<0.54 


0.25 


44.52 


3/1 


11.3 


BSS 


Y 


XBSJ0033 15.5-120700 


AGN1 


1.206 


2 - 01+ 016 

2 60 + " :72 

-0 29 


<0.21 


0.99 


44.98 


12/14 


57.1 


BSS 


Y 


XBSJ0033 16.0-120456 


AGN1 


0.660 


<0.22 


0.26 


43.89 


5/6 


61.1 


BSS 


Y 


XBSJ003418.9-1 15940 


AGN1 


0.850 


2 10 +o:44 

-0 26 


°- 04 -oo+ 


0.55 


44.37 


6/9 


71.3 


BSS 


Y 


XBSJ005009.9-5 15934 


AGN1 


0.610 


i. its „ 13 


<0.03 


0.53 


44.04 


69/65 


34.4 


BSS 


Y 


XBSJ005031.1-520012P 


AGN1 


0.463 


9 97+aio 

• -Q.1Q 
9 91+0.36 
^ -0.25 


<0.01 


0.73 


43.87 


97/80 


9.9 


BSS 


N,5 


XBSJ005032.3-521543 


AGN1 


1.216 


07 +a22 


0.52 


44.78 


118/118 


48.7 


BSS 


Y 


XBSJ010421.4-061418 


AGN1 


0.520 




<0.12 


0.66 


43.88 


11/18 


91.0 


BSS 


Y 


XBSJ010432.8-583712 


AGN1 


1.640 


195 +o:o§ 


<0.03 


1.24 


45.38 


97/86 


19.6 


BSS 


Y 


XBSJ010701. 5-172748 


AGN1 


0.890 


2.02+f| 


<0.19 


1.51 


44.84 


22/19 


28.9 


BSS 


Y 


XBSJ010747.2-172044 


AGN1 


0.980 


2 ' 46+ Q 


<0.08 


0.69 


44.74 


23/20 


29.7 


BSS 


Y 


XBSJ012000.0-1 10429 


AGN1 


0.351 


3-oii 


<0.54 


0.12 


42.91 


9/6 


17.0 


BSS 


Y 


XBSJ012025.2-105441 


AGN1 


1.338 


2.40!°g 

1 94+0.31 

2 66+°^ 


°- 03+ 003 


0.52 


44.95 


11/22 


96.8 


BSS 


Y 


XBSJ012057.4-1 10444 


AGN2 


0.072 


<0.05 


1.37 


42.30 


9/8 


31.8 


BSS 


Y 


XBSJ0121 19.9-1 10418 


AGN1 


0.204 


°- 02+ 002 

— U.Uz 


1.33 


43.32 


28/27 


41.2 


BSS 


Y 


XBSJ012505.4+014624 


AGN1 


1.567 


1 65 +Ms 
-006 

1 B^+0-13 
1.8J_ 011 


<0.06 


1.62 


45.33 


84/104 


92.1 


BSS 


Y 


XBSJ012540.2+015752 


AGNl e 


0.123 


<0.02 


0.89 


42.60 


54/43 


12.0 


BSS 


Y 


XBSJ012654.3+191246'' 


AGN e 


0.043 


1.90^ 


<0.06 


0.65 


41.51 


27/13 


1.2 


BSS 


N,9 


XBSJ013204.9^100050 


AGN1 


0.450 


9 49+0.28 
1.90 r 


°- 04+ 004 


0.43 


43.64 


38/40 


57.7 


BSS 


Y 


XBSJ013240.1-133307 


AGN2 


0.562 


9 cc+a70 
57 


1.76 


44.43 


21/19 


33.0 


HBSS,BSS 


Y 


XBSJ01381 1.7-175416 


BL Lac 


0.530 


9 ^7+0.26 
• J/ -Q.23 

L95 -l 
L78 -Q 4 

j 94+0:57 

L86 -S 


0.1 1+™ 8 

—0.07 


0.33 


43.74 


40/30 


11.4 


BSS 


Y 


XBSJ013944.0-674909 


AGNl e 


0.104 


<0.02 


1.13 


42.56 


32/35 


64.5 


HBSS,BSS 


Y 


XBSJ014109.9-675639 


AGNl e 


0.226 


12 +0 - 21 

u ' iz, -0.12 


2.02 


43.53 


12/16 


77.9 


BSS 


Y 


XBSJ014227.0+133453 


AGNF 


0.275 


<0.05 


0.66 


43.25 


13/11 


28.3 


BSS 


Y 


XBSJ01425 1.5+133352 


AGN1 


1.071 


<0.26 


0.81 


44.72 


6/8 


69.3 


BSS 


Y 


XBSJ015957.5+003309'' 


AGN1 


0.310 


2 22 + "- ^ 
2.42+^ ( ^ 
I 99+8:if 

1 93^:11 

i '^ J -0.09 


<0.007 


2.59 


44.00 


115/82 


1.0 


HBSS,BSS 


N,5 


XBSJ020029.0+002846 


AGN1 


0.174 


<0.02 


0.94 


42.99 


45/35 


12.1 


BSS 


Y 


XBSJ020757.3+351828 


AGN1 


0.188 


02 +005 
-QQ? 


0.78 


42.96 


41/45 


64.2 


BSS 


Y 


XBSJ020845. 1+35 1438 


AGN1 


0.415 


Ooi+oo? 

u ' ui -0.01 


1.22 


43.93 


86/94 


69.6 


BSS 


Y 



Table 3. continued. 



Source 


Type 


z 


r 


10 22 


10- 13 


Log Ll-WkeV 


X z /d.o.f 


Probability 


Sample 


Best 
fit 


(1) 


(2) 


(3) 


(4) 


-2 

cm 
(5) 


erg crrT 2 s _1 
(6) 


erg s~' 
(7) 


(8) 


% 
(9) 


(10) 


(11) 


XBSJ021640.7-044404 


AGN1 


0.873 


2 24 +(, - (,y 

-0 07 


<0.02 


1.10 


44.74 


85/72 


14.6 


HBSS,BSS 


Y 


XBSJ021642.3-043553 


AGN2 


1.985 


191 +o:is 
9 9 1 +o':o 7 s 

z " z ' i -0.02 


4 20 +L2 ° 
-l 00 


1.02 


45.49 


45/39 


24.3 


BSS 


Y 


XBSJ021808.3-045845'' 


AGN1 


0.712 


<0.002 


2.05 


44.78 


536/419 


0.01 


HBSS,BSS 


N,5 


XBSJ021817.4-045113 


AGN1 


1.080 


i ot+0.07 

-ftps 


02 +005 

-0 02 


2.57 


45.22 


207/192 


20.7 


HBSS,BSS 


Y 


XBSJ021820.6-050427 


AGN1 


0.646 


i 01 +0.07 
L81 -0,06 


<0.01 


0.87 


44.21 


112/111 


46.3 


BSS 


Y 


XBSJ021822.2-050615'' 


AGN2 e 


0.044 


1.90^ 


20 - 78 o + of 


2.94 


42.60 


151/84 


0.001 


HBSS 


N,8 


XBSJ021923.2-045148 


AGN1 


0.632 


2.41+012 

1-84 ; || 

1.68!« 

1.93!™ 
2 ^4+0.16 


<0.03 


0.42 


44.00 


121/109 


20.8 


BSS 


Y 


XBSJ022253.0-044515 


AGN1 


1.420 


<0.15 


0.59 


44.86 


28/23 


21.7 


BSS 


Y 


XBSJ022707.7-050819 


AGN2 


0.358 


1 11 +0.80 
-0 60 


2.58 


44.09 


16/21 


78.0 


BSS 


Y 


XBSJ023459.7-294436 


AGN1 


0.446 


<0.77 


0.59 


43.69 


10/10 


40.2 


BSS 


Y 


XBSJ023530.2-523045'' 


AGN1 


0.428 


<0.03 


0.85 


43.84 


28/19 


9.3 


BSS 


N,5 


XBSJ023713.5-522734P 


AGN1 


0.193 


2 12 +0 ' 15 

-Q4Q 


<0.003 


1.70 


43.35 


120/89 


1.6 


HBSS,BSS 


N,5 


XBSJ023853.2-521911 


AGN1 


0.648 


<0.06 


0.71 


44.20 


40/44 


66.6 


BSS 


Y 


XBSJ024200.9+000020 


AGN1 


1.112 


9 nT+0.08 
-Q 07 


<0.03 


1.06 


44.93 


78/80 


52.4 


BSS 


Y 


XBSJ024204.7+000814 


AGN1 


0.383 


2 26 + "' 65 

-0 38 


<0.16 


0.24 


43.20 


8/6 


23.0 


BSS 


Y 


XBSJ024207.3+000037 


AGN1 


0.385 


9 c9+0:20 
1_ 74 +0.28 


<0.04 


0.38 


43.43 


25/24 


41.6 


BSS 


Y 


XBSJ024325.6-000413 


AGN1 


0.356 


09 +017 

-0 09 


0.75 


43.54 


23/20 


29.9 


BSS 


Y 


XBSJ025606. 1+001635 


AGN1 


0.629 


2 20^^ 

-0 21 

2 06 +i ™ 

-0 20 


<0.14 


0.52 


44.05 


22/25 


63.2 


BSS 


Y 


XBSJ025645 .4+000031 


AGNF 


0.358 


<0.05 


0.51 


43.42 


30/25 


21.4 


BSS 


Y 


XBSJ030206.8-000121 


AGN1 


0.641 


1 RQ +m 

1 ■ oy -0 05 


<0.02 


2.28 


44.64 


144/129 


16.1 


HBSS,BSS 


Y 


XBSJ030614.1-284019'' 


AGN1 


0.278 


1 66 +Sl6 

-0 13 

2 56 +i > :24 

-0 12 

1 q 1+0:04 

-0 04 


<0.04 


2.85 


43.87 


42/21 


0.4 


HBSS,BSS 


Y 


XBSJ030641. 0-283559^ 


AGN1 


0.367 


<0.02 


0.31 


43.30 


44/26 


1.7 


BSS 


N,6 


XBSJ03 1015.5-765 131 


AGN1 


1.187 


<0.03 


3.44 


45.47 


180/194 


73.4 


HBSS,BSS 


Y 


XBSJ03 1146.1-550702 


AGN2 


0.162 


205 +o:i2 

-0 10 


<0.02 


2.98 


43.40 


38/35 


32.4 


HBSS,BSS 


Y 


XBSJ03 13 11.7-765428'' 


AGN1 


1.274 


1 89 +i " :ili 

• -Q.Q9 


<0.05 


0.89 


44.95 


67/52 


7.6 


BSS 


N,7 


XBSJ03 1401. 3-545959 


AGN1 


0.841 


1 84 +0 ' 35 

-0 36 


<0.11 


0.70 


44.40 


13/8 


10.7 


BSS 


Y 


XBSJ031549 .4-551811 


AGN1 


0.808 


1.87 + g 


<0.07 


0.75 


44.39 


9/10 


52.3 


BSS 


Y 


XBSJ031851.9^+41815'' 


AGN1 


1.360 


i.86:g 


<0.08 


0.72 


44.91 


32/17 


1.6 


BSS 


N,5 


XBSJ031859.2^41627 


AGNl e 


0.140 




0.28!°" 


1.63 


42.97 


8/14 


88.6 


HBSS,BSS 


Y 


XBSJ033208.7-274735 


AGN1 


0.544 


1 QQ+o.15 

-0 11 

9 9 1 +o:o7 

-0 07 




0.60 


43.92 


55/69 


88.3 


BSS 


Y 


XBSJ033226.9-274107 


AGN1 


0.736 


<0.01 


0.58 


44.27 


111/102 


25.2 


BSS 


Y 


XBSJ033435.5-254259 


AGN1 


1.190 


2.18 + g 


<0.20 


0.39 


44.61 


4/8 


86.4 


BSS 


Y 


XBSJ033453.9-254154 


AGN1 


1.160 


L87! S 




0.93 


44.87 


12/15 


69.2 


BSS 


Y 


XBSJ033506.0-255619'' 


AGN1 


1.430 


2.10!»| 
1.90' 


<0.16 


0.80 


45.11 


37/12 


0.02 


BSS 


Y 


XBSJ033845.7-352253'' 


AGN2 


0.113 


23.5 +7J 


1.54 


43.15 


81/38 


0.006 


HBSS 


N,8 


XBSJ03385 1.4-352646 


AGN1 


1.070 


1 70 +0.08 


15+ 06047 

u ' iJ -0.07 


0.64 


44.59 


158/153 


38.1 


BSS 


Y 


XBSJ033912.1-352813 


AGN1 


0.466 


1 46 +0 ' 10 
• "-0.12 


07 +0 06 

u ' u ' -0.04 


0.51 


43.59 


77/66 


18.2 


BSS 


Y 


XBSJ033942.8-352411 


AGN1 


1.043 


2 50 +i5 ' 66 

z " JU -0.07 


<0.02 


0.36 


44.53 


139/130 


28.0 


BSS 


Y 



Table 3. continued. 



Source 


Type 


z 


r 


10 22 


10- 13 


Log L2-10jfceV 


X z /d.o.f 


Probability 


Sample 


Best 
fit 


(1) 


(2) 


(3) 


(4) 


-2 

cm 
(5) 


erg cm -2 s _1 
(6) 


erg s~' 
(7) 


(8) 


% 
(9) 


(10) 


(11) 


XBSJ040658.8-712457 


AGN2 


0.181 


1.90' 


20.60™ 


1.79 


43.60 


9/9 


40.2 


HBSS 


Y 


XBSJ040758.9-712833'' 


AGN2 


0.134 


1.90' 


10.70S 


1.77 


43.21 


24/12 


1.9 


HBSS 


N,8 


XBSJ041 108.1-71 1341 


AGN1 


0.923 


1 9 1+0.52 

1.90' 


<0.62 


0.85 


44.60 


6/6 


42.7 


HBSS,BSS 


Y 


XBSJ043448.3-775329'' 


AGNl e 


0.097 


°- 48+ 02i 

04 + '' : " 

-0 04 


2.06 


42.28 


21/13 


7.4 


BSS 


N,7 


XBSJ045942.4+015843 


AGN1 


0.248 


1 55 +0 - 42 

-Q 27 

2.01 ^ 

i 97+o:i§ 

-Q44 


1.47 


43.46 


8/11 


67.9 


BSS 


Y 


XBSJ05001 1.7+013948 


AGN1 


0.360 


29 +0 - 36 

-0 26 


0.99 


43.71 


18/18 


46.4 


BSS 


Y 


XBSJ050446.3-283821 


AGN1 


0.840 


<0.05 


0.56 


44.33 


30/28 


38.2 


BSS 


Y 


XBSJ050453.4-284532 


AGNl e 


0.204 


1 46 +iln 

-0 1 1 

9 i o+o:o9 

Z ' i6 -0 09 


04 +0 05 

-0 04 


1.13 


43.16 


46/56 


80.6 


BSS 


Y 


XBSJ050501. 8-284149 


AGN1 


0.257 


<0.01 


0.53 


43.11 


77/77 


47.4 


BSS 


Y 


XBSJ050536.6-290050 


AGN2 


0.577 


L85 18 


q 61 +0.21 

-0 17 


1.33 


44.30 


39/44 


70.5 


HBSS,BSS 


Y 


XBSJ05 165 1.9+7943 14 


AGN1 


0.557 


1 56 +i ™ 

-Q 09 


24 +m 

-0 08 


1.95 


44.37 


66/92 


97.9 


BSS 


Y 


XBSJ05 1655.3-104104 


AGN1 


0.568 


1 88+0^62 
i-oo.n 30 

i ot+o:i2 
-Q W 


<0.57 


1.20 


44.23 


10/9 


38.5 


BSS 


Y 


XBSJ05 1822.6+793208 


AGN 1 e 


0.052 


<0.02 


0.94 


41.85 


41/44 


60.4 


BSS 


Y 


XBSJ05 1955.5-455727 


AGN1 


0.562 


9 aq+0:06 

-QQfi 


<0.007 


1.07 


44.21 


124/119 


36.4 


BSS 


Y 


XBSJ052022.0-252309 


AGN1 


0.745 


2 - 05+ on 


22 +0 28 


0.73 


44.35 


15/17 


56.1 


BSS 


Y 


XBSJ052108.5-251913'' 


AGN1 


1.196 


1 97+0:08 


<0.03 


2.04 


45.27 


88/66 


3.7 


HBSS,BSS 


N,7 


XBSJ0521 16.2-252957 


AGNl e 


0.332 


9 9 1 +8:91 

z " z ' i -0.44 


0.07!° 22 
13.80^° 


0.36 


43.21 


5/7 


71.2 


BSS 


Y 


XBSJ052128.9-253032 


AGN2 e 


0.588 


1.90' 


1.42 


44.49 


3/4 


57.6 


HBSS 


Y 


XBSJ052144.1-251518 


AGN1 


0.321 


2 10 +0 - 41 

-0 27 
1 88+K17 

-P46 


<0.08 


0.60 


43.39 


8/8 


43.0 


BSS 


Y 


XBSJ052543.6-334856'' 


AGN1 


0.735 


<0.03 


0.51 


44.13 


31/19 


4.5 


BSS 


N,6 


XBSJ061342.7+710725 


BL Lac 


0.267 


270 +(j.l!S 
-0 12 

1 &9 +m 

-Q 65 

2.01+ 016 

2 30 ; <^ 

— Q.19 


16 +005 

-0 04 


1.84 


43.75 


60/71 


81.5 


BSS 


Y 


XBSJ062134.8-643150 


AGN1 


1.277 


°- 06 -006 


0.66 


44.82 


0.43/1 


51.4 


BSS 


Y 


XBSJ0652 14. 1+743230 


AGN1 


0.620 


o.ii:-| 


1.58 


44.47 


78/99 


94.2 


BSS 


Y 


XBSJ065400.0+742045 


AGN1 


0.362 


02 + " M 

-0 02 


0.65 


43.57 


66/65 


42.4 


BSS 


Y 


XBSJ065744.3-560817 


AGN1 


0.120 


9 oc+0.14 
-0 12 
T. 41+0:2? 

-Q.Q9 


<0.02 


0.56 


42.41 


51/46 


29.3 


BSS 


Y 


XBSJ065839.5-560813 P 


AGN1 


0.211 


<0.007 


0.14 


42.43 


151/70 


6xl0~ 6 


BSS 


N,5 


XBSJ074202.7+742625 


AGN1 


0.599 


2 01 +0 ' 6 

-0.14 


07 +006 

-0 06 


1.65 


44.46 


64/75 


82.7 


HBSS,BSS 


Y 


XBSJ074312.1+742937 p 


AGN1 


0.312 


9 97+O.O6 

-0 03 

2 06 +!i: " 

-Q 15 

2 03 +im 
-Q.1Q 


<0.001 


7.56 


44.48 


281/194 


0.004 


HBSS,BSS 


N,5 


XBSJ074338.7+495431 


AGN1 


0.221 


<0.03 


1.27 


43.33 


29/21 


12.2 


BSS 


Y 


XBSJ074352.0+744258 


AGN1 


0.800 


<0.04 


1.03 


44.56 


61/59 


39.1 


BSS 


Y 


XBSJ0751 17.9+180856 


AGN 1 c 


0.255 


1 61 +i > - 13 
2 ' 08 flfi 


13 +007 

-0 06 


1.59 


43.53 


31/36 


71.8 


BSS 


Y 


XBSJ080504.6+245156 


AGN1 


0.980 


<0.04 


0.46 


44.44 


32/27 


24.2 


BSS 


Y 


XBSJ080608. 1+244420 


AGN1 


0.357 


9 49+0:07 

• -Q.Q5 


<0.006 


1.55 


43.96 


161/152 


29.1 


BSS 


Y 


XBSJ083049.8+524908 


AGN1 


1.200 


j _7 6 +o.o6 


<0.06 


1.12 


44.94 


129/156 


94.0 


BSS 


Y 


XBSJ083737.0+255151 
XBSJ083737. 1+254751 


AGNl e 
AGN1 


0.105 
0.080 


1 79+8:2^ 

1 .92 + ^' 4 
9 99+8:^ 

^■^^•-0.27 


36 +0 39 
l5 +m 

u ' iJ -0.02 


3.15 
6.62 


43.02 
43.09 


4/9 
58/69 


90.9 
82.0 


HBSS,BSS 
HBSS,BSS 


Y 
Y 


XBSJ083838.6+253616 


AGN1 


0.601 


<0.22 


0.42 


43.91 


6/8 


67.8 


BSS 


Y 


XBSJ083905.9+255010 


AGN1 


0.250 


2 oi +0 ' 60 

Z ' Ui -0.35 


<0.13 


0.56 


43.10 


1/5 


94.9 


BSS 


Y 



Table 3. continued. 



Source Type z T N// h-wkev Log L2-iofev A^/d.o.f Probability Sample Best 

10 22 10 ! " fit 











-2 

cm 


erg cm 2 s 1 


erg s 1 




% 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


XBSJ084026.2+650638 


AGN1 


1.144 


1.65^ 


°- 16+ 0l6 

— u. 10 


1.22 


44.90 


22/25 


63.1 


BSS 


Y 


XBSJ08465 1.7+344634 


AGN1 


1.115 


2 15 +itl2 

12 

1 67 + ° : ® 

' W AOS 


<0.05 


0.37 


44.51 


54/42 


10.2 


BSS 


Y 


XBSJ085530.7+585129 


AGN1 


0.905 


<0.12 


0.99 


44.58 


20/25 


75.1 


BSS 


Y 


XBSJ090729. 1+620824 


AGN2 e 


0.388 


1.90' 


- 90+ o« 


0.70 


43.63 


5/3 


19.3 


BSS 


Y 


XBSJ091828.4+51393P 


AGN1 


0.185 


1.90^ 


4 - 58 «80 
°- 36+ o 1 


2.41 


43.53 


40/17 


0.1 


HBSS,BSS 


N,8 


XBSJ094526.2-085006 


AGNl e 


0.314 




0.77 


43.49 


8/5 


14.2 


BSS 


Y 


XBSJ094548.3-084824 


AGN1 


1.748 


1 75 +i > : *° 
-QQS 


<1.18 


0.61 


45.15 


0.56/4 


96.9 


BSS 


Y 


XBSJ095054.5+393924 


AGN1 


1.299 


2.01 + °| 


<0.32 


0.58 


44.82 


10/9 


36.3 


BSS 


Y 


XBSJ095218.9-013643^ 


AGN1 


0.020 


3 65 +o:50 


0.05 +0 f 5 

— U.Uj 


0.65 


40.85 


214/58 


lxl0~ 17 


HBSS,BSS 


N,8 


XBSJ095309.7+013558 


AGN1 


0.477 


1.89 ; g 


<0.16 


0.74 


43.85 


8/11 


70.1 


BSS 


Y 


XBSJ095509.6+174124 


AGN1 


1.290 


L90 -QQ? 


<0.11 


0.79 


44.91 


84/85 


51.0 


BSS 


Y 


XBSJ095606.4+411814 


AGN1 


1.150 


2 27 

L85 S 


°- 22+ 020 

— U.ZU 


0.45 


44.68 


13/14 


48.9 


BSS 


Y 


XBSJ100032.5+553626 


AGN2 e 


0.216 


<0.03 


1.01 


43.19 


22/18 


24.1 


BSS 


Y 


XBSJ100100.0+252103 


AGN1 


0.794 


2 20 + " :i2 

—0 07 
9 97+al2 
• -Q.1Q 


<0.05 


0.56 


44.33 


92/84 


24.5 


BSS 


Y 


XBSJ100309.4+554135 


AGN1 


0.673 


<0.03 


0.51 


44.13 


61/63 


55.0 


BSS 


Y 


XBSJ100828.8+535408 


AGN1 


0.384 


2-0 4+ o,5 


<0.04 


0.44 


43.43 


30/23 


15.1 


BSS 


Y 


XBSJ100921.7+534926 


AGN1 


0.387 


235 tit 


<0.03 


0.62 


43.63 


53/60 


71.4 


BSS 


Y 


XBSJ100926.5+533426'' 


AGN1 


1.718 


2 01 + "' 1 ° 


<0.06 


0.66 


45.19 


51/39 


9.8 


BSS 


N,10 


XBSJ101506.0+520157'' 


AGN1 


0.610 


2 00 +L57 

-103 
2 - 34+ 046 


<0.19 


0.53 


43.98 


20/9 


1.6 


BSS 


Y 


XBSJ10151 1.8+520708 


AGN1 


0.888 


— U.l J 


0.54 


44.48 


19/20 


52.3 


BSS 


Y 


XBSJ101706.5+520245 


BL Lac 


0.377 


2.68!| 


<0.07 


0.34 


43.38 


37/30 


16.8 


BSS 


Y 


XBSJ101838.0+411635 


AGN1 


0.577 


2 36 +!i n 
-Q-1Q 
I 86+0.20 


<0.01 


0.49 


43.96 


53/56 


59.5 


BSS 


Y 


XBSJ101843.0+413515 


AGNl e 


0.084 


<0.04 


0.99 


42.30 


39/37 


39.2 


BSS 


Y 


XBSJ101850.5+411506 


AGN1 


0.577 


9 on+8:M 
05 


<0.02 


1.50 


44.43 


133/122 


23.8 


HBSS,BSS 


Y 


XBSJ101922.6+412049'' 


AGN1 


0.239 


i oo+0:06 
9 97+0! 11 

-Q41 
9 17+0.14 

-Q42 


<0.004 


2.12 


43.62 


136/112 


6.4 


HBSS,BSS 


N,7 


XBSJ102252.0+194837 


AGN1 


0.910 


<0.02 


0.52 


44.47 


58/57 


44.0 


BSS 


Y 


XBSJ102412.3+042023'' 


AGN1 


1.458 


<0.09 


0.39 


44.84 


55/35 


1.7 


BSS 


N,10 


XBSJ102417.5+041656 


AGN1 


1.712 


1.78 + °-|2 

L85 -ol 
1 00+0:22 
1.88 „ 9 

9 9C+O.71 

-0.49 


°- 48+ 023 


1.08 


45.29 


55/60 


67.7 


BSS 


Y 


XBSJ103 120.0+3 11404 


AGN1 


1.190 


°- 04 oil 


1.22 


45.00 


29/32 


60.0 


BSS 


Y 


XBSJ103154.1+310732 


AGN1 


0.299 


<0.03 


0.65 


43.32 


21/19 


36.6 


BSS 


Y 


XBSJ103745.7+532353 


AGN1 


2.347 


55 +117 


0.37 


45.39 


27/25 


37.5 


BSS 


Y 


XBSJ103909.4+205222 


AGN1 


0.980 


1.96 + "' 26 


<0.15 


1.18 


44.82 


23/17 


13.4 


BSS 


Y 


XBSJ103932.7+205426 


AGN1 


0.237 


1 87 + ^''^ 

^08 'g 
j 99+0.05 


<0.03 


1.16 


43.34 


14/20 


81.1 


BSS 


Y 


XBSJ103935.8+533036 


AGN1 


0.229 


n 01 +0.05 


1.38 


43.40 


60/73 


87.0 


BSS 


Y 


XBSJ104026.9+204542 


AGN1 


0.465 


<0.009 


6.21 


44.76 


135/138 


54.3 


HBSS,BSS 


Y 


XBSJ104034.3+205110 


AGN1 


0.670 


2 26^^ 

-0.18 


<0.07 


0.40 


44.02 


10/11 


48.6 


BSS 


Y 


XBSJ104425.0-013521 


AGN1 


1.571 


1 oc+0.16 

1.85 _ Q14 

2 14+O-is 


12 +0 - 26 


0.84 


45.13 


41/41 


45.6 


BSS 


Y 


XBSJ104509.3-012442 


AGN1 


0.472 


<0.03 


0.49 


43.70 


41/46 


68.5 


BSS 


Y 



Table 3. continued. 



Source Type z T N// h-wkev Log L^iofev ^- 2 /d.o.f Probability Sample Best 

10 22 10 ! " fit 











-2 

cm 


erg cm 2 s 1 


erg s 1 




% 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


XBSJ104522.1-012843'' 


AGN1 


0.782 


2 - 00+ 003 

1.67!» : g 

9 ao+0.61 

33 


<0.02 


2.26 


44.87 


101/83 


8.3 


HBSS,BSS 


Y 


XBSJ104912.8+330459 


AGN1 


0.226 


0-0 2+ 002 


1.84 


43.48 


97/112 


82.9 


HBSS,BSS 


Y 


XBSJ105014.9+331013 


AGN1 


1.012 


0.05+.g 


0.36 


44.44 


8/12 


81.0 


BSS 


Y 


XBSJ105239.7+572431 


AGN1 


1.113 


2 ' 10+ 03 


<0.006 


0.83 


44.85 


290/261 


10.8 


BSS 


Y 


XBSJ1053 16.9+573551 


AGN1 


1.204 


1.80!| 


<0.009 


1.77 


45.16 


251/249 


45.4 


BSS 


Y 


XBSJ105335.0+572540 


AGN1 


0.784 


i 79+0.08 
06 


<0.03 


0.50 


44.15 


80/86 


65.5 


BSS 


Y 


XBSJ105339.7+573104 


AGN1 


0.586 


2 16 +i ™ 

07 


<0.007 


0.35 


43.79 


109/119 


73.4 


BSS 


Y 


XBSJ105624.2-033522 


AGN1 


0.635 


2 16+° :i5 

^ -0.10 


°- 008 -0008 


0.58 


44.10 


81/76 


32.1 


BSS 


Y 


XBSJ1 10652.0-182738 


AGN1 


1.435 


i cc+0.36 

-0.29 


<0.52 


1.03 


45.00 


17/21 


73.9 


BSS 


Y 


XBSJ1 11928.5+130250 


AGN1 


2.394 


i qo+0.09 
-0.06 


<0.15 


1.31 


45.80 


81/85 


60.9 


BSS 


Y 


XBSJ1 11933.0+212756 


AGN1 


0.282 


L92 40 


<0.10 


0.79 


43.35 


6/4 


20.8 


BSS 


Y 


XBSJ111942.1+211516 


AGN1 


1.288 


1.92 + g 

9 99+1XI5 
^'^ -0.13 


<0.41 


0.44 


44.66 


11/7 


16.1 


BSS 


Y 


XBSJ1 12022.3+125252 


AGN1 


0.406 


<0.03 


1.11 


43.91 


26/26 


46.4 


BSS 


Y 


XBSJ1 12026.7+431520'' 


AGN2 e 


0.146 


1.90^ 


6 67 +L34 

1 06 

<0.06 


1.83 


43.23 


31/17 


2.0 


HBSS 


N,8 


XBSJ1 12046.7+125429 


AGN1 


0.382 


2 29+ - 25 
i 79+8:2? 

24 

,J -0.22 
9 tc+0.31 

—0 21 


1.04 


43.83 


20/20 


47.4 


BSS 


Y 


XBSJ1 13106.9+312518'' 


AGN1 


1.482 


<0.30 


1.11 


45.13 


31/21 


7.4 


HBSS,BSS 


Y 


XBSJ1 13 121. 8+3 10252 


AGN2 


0.190 


67 +a27 

24 


2.83 


43.51 


35/30 


23.4 


HBSS,BSS 


Y 


XBSJ1 13128.6-195903 


AGN1 


0.363 


<0.06 


0.53 


43.49 


9/10 


55.8 


BSS 


Y 


XBSJ113148.7+311358 


AGN2 


0.500 


1.90^ 


9 QA+0.66 
— u.ou 


2.85 


44.52 


32/33 


52.3 


HBSS,BSS 


Y 


XBSJ 113837.9-373402 


AGN1 


0.120 


9 i i +o:30 
22 
9 4 o+0: 15 
—0 19 


<0.003 


1.33 


42.79 


158/140 


13.4 


BSS 


Y 


XBSJ1 15317.9+364712 


AGN1 


0.725 


°- 22+ 022 
— u.zz 


0.38 


44.02 


6/8 


69.6 


BSS 


Y 


XBSJ1 15846.9+551625 


AGN1 


0.518 


<0.07 


0.63 


43.90 


31/26 


22.4 


BSS 


Y 


XBSJ120359.1+443715'' 


AGN1 


0.641 


°- 04 -004 


0.43 


44.03 


81/59 


3.2 


BSS 


Y 


XBSJ120413.7+443149 


AGN1 


0.492 


9 90+0:22 
14 

2 - 12 003 


<0.06 


0.44 


43.71 


45/42 


35.6 


BSS 


Y 


XBSJ121501.7+140113 


AGN1 


0.596 


<0.03 


0.75 


44.13 


69/57 


13.8 


BSS 


Y 


XBSJ122350.4+752231 


AGN1 


0.565 


1.92™ 

1 61 +!i:24 
—0 21 


<0.03 


0.92 


44.12 


39/36 


33.2 


BSS 


Y 


XBSJ122656.5+013126 


AGN2 


0.733 


2 ' 40+ 056 

— U.JO 


2.23 


44.73 


69/67 


41.1 


HBSS,BSS 


Y 


XBSJ123036.2+642531 


AGN1 


0.744 


2 25 


<0.12 


0.32 


44.02 


24/21 


28.4 


BSS 


Y 


XBSJ1231 16.5+641 115 


AGN1 


0.454 


1 Q2+^ 


<0.02 


0.58 


43.70 


111/126 


83.0 


BSS 


Y 


XBSJ123218.5+640311 


AGN1 


1.013 


1-88 ' 22 


15 +016 

14 


0.79 


44.66 


68/67 


43.3 


BSS 


Y 


XBSJ123538.6+621644 


AGN1 


0.717 


1 0,7+0:07 


<0.03 


1.03 


44.43 


104/117 


80.3 


BSS 


Y 


XBSJ123759.6+621102 


AGN1 


0.910 


2 05 +0 ' 06 
-QQfi 


<0.02 


0.98 


44.69 


139/131 


30.7 


BSS 


Y 


XBSJ123800.9+621338 


AGN1 


0.440 


2 54+0-Ov 

-Q.Q9 


<0.01 


0.23 


43.36 


113/101 


18.8 


BSS 


Y 


XBSJ124214.1-1 12512 


AGN1 


0.820 


1 Q 1+0.09 

-0,08 


<0.03 


1.05 


44.54 


66/57 


18.6 


BSS 


Y 


XBSJ124557.6+022659 


AGN1 


0.708 


2 72 + 
246 ^:i9 

9 91+8:11 

• -Q.Q9 


14+ - 22 

u ' iH -0.14 


0.26 


44.00 


9/18 


96.0 


BSS 


Y 


XBSJ124607.6+022153 


AGN1 


0.491 


<0.04 


0.63 


43.91 


33/32 


43.8 


BSS 


Y 


XBSJ124641. 8+022412 


AGN1 


0.934 


<0.04 


1.36 


44.90 


76/69 


26.7 


HBSS,BSS 


Y 


XBSJ124647.9+020955 


AGN1 


1.074 


2.08 + °<* 


<0.27 


0.39 


44.48 


0.84/1 


54.0 


BSS 


Y 



Table 3. continued. 



Source 



(1) 



Type 



(2) 



10 22 



fl-WkeV 

io-° 



Log L; 



2-WkeV 



X z /d.o.f Probability Sample 



Best 
fit 



(3) 



(4) 



2.24 + !>-!« 



-2 

cm 


erg cm 2 s 1 


erg s 1 




% 






(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


<0.02 


0.81 


44.27 


89/75 


13.1 


BSS 


Y 


<0.07 


0.41 


44.97 


56/45 


13.2 


BSS 


Y 


<0.03 


0.57 


44.64 


57/53 


32.6 


BSS 


Y 




1.43 


45.09 


34/35 


54.3 


BSS 


Y 


<0.16 


0.98 


44.51 


31/23 


12.3 


BSS 


Y 


°- 07+ 007 

— u.u / 


0.97 


43.74 


22/17 


18.3 


BSS 


Y 


<0.21 


0.80 


43.65 


6/7 


55.6 


BSS 


Y 


14+ 003 
-P.Q3 


2.51 


42.47 


102/94 


28.5 


HBSS,BSS 


Y 


°- 18+ 15 


1.18 


44.60 


20/23 


63.2 


BSS 


Y 


<0.005 


0.94 


43.66 


155/134 


10.1 


BSS 


Y 


0.02 + °°| 

— u.uz 


1.72 


44.16 


60/55 


30.2 


BSS 


Y 


<0.09 


0.48 


44.94 


62/65 


58.3 


BSS 


Y 


<0.02 


0.44 


43.72 


114/137 


92.9 


BSS 


Y 


<0.01 


0.61 


44.09 


40/30 


10.7 


BSS 


Y 


25 +(m 

09 

9.27 + J|f 


1.71 


42.81 


38/31 


18.6 


HBSS,BSS 


Y 


1.49 


44.04 


48/41 


21.1 


HBSS 


Y 


<0.001 


5.13 


45.07 


562/562 


46.7 


HBSS,BSS 


Y 


<0.008 


0.39 


42.55 


81/63 


6.5 


BSS 


N,6 


<0.004 


5.16 


41.80 


292/307 


70.7 


HBSS,BSS 


Y 


<0.17 


0.36 


43.85 


30/25 


24.2 


HBSS 


Y 


15+ 002 

02 

0.17+™ 


7.34 
1.99 


44.23 
45.02 


419/361 
103/102 


1.9 
45.3 


HBSS,BSS 
BSS 


N,6 
Y 


°- 23+ o!4 

— U. 14 


1.39 


44.34 


16/20 


69.9 


BSS 


Y 


<0.01 


2.05 


43.67 


129/126 


43.1 


HBSS,BSS 


Y 


<0.02 


0.89 


44.02 


80/80 


46.7 


BSS 


Y 


<0.02 


0.35 


43.82 


27/40 


94.8 


BSS 


Y 


<0.07 


0.53 


43.94 


12/14 


62.7 


BSS 


Y 


<0.02 


0.67 


44.59 


122/99 


6.0 


BSS 


Y 


<0.06 


0.78 


44.31 


15/16 


51.0 


BSS 


N,5 


4 ' 48 -Q76 


2.12 


43.23 


19/21 


60.9 


HBSS 


Y 


i 74+0:68 
i - -(153 
17 50 +S '"' 


2.42 


43.04 


12/16 


74.0 


HBSS,BSS 


Y 


0.97 


42.89 


9/10 


55.1 


HBSS 


Y 


67 +o34 

' -0.25 


1.18 


44.48 


51/31 


1.3 


BSS 


Y 


009 +0 ' 106 


1.42 


45.12 


81/79 


43.7 


BSS 


Y 


<0.02 


0.58 


43.14 


64/57 


24.0 


BSS 


Y 


<0.22 


0.53 


44.55 


54/53 


44.9 


BSS 


Y 


<0.14 


0.77 


44.76 


25/20 


19.3 


BSS 


Y 


<0.62 


0.76 


44.90 


2/2 


31.1 


BSS 


Y 



XBSJ124903 
XBSJ124914 
XBSJ124949 
XBSJ125457 
XBSJ125648 
XBSJ130619 
XBSJ130658 
XBSJ132038 
XBSJ132052 
XBSJ132101 
XBSJ132105 
XBSJ133023 
XBSJ133026 
XBSJ133807 
XBSJ133942 
XBSJ134656 
XBSJ 134749 
XBSJ140100 
XBSJ140102 
XBSJ140113 
XBSJ140127 
XBSJ140921 
XBSJ141235 
XBSJ141531 
XBSJ141643 
XBSJ141658 
XBSJ141722 
XBSJ141736 
XBSJ141809 
XBSJ142741 
XBSJ143835 
XBSJ143911 
XBSJ144021 
XBSJ144937 
XBSJ144945 
XBSJ145857 
XBSJ150428 
XBSJ151815 



6-061049 
.6-060910 
.4-060722 
.2+564940 
.4+570349 
.7-233857 
1-234849 
.0+341124 
5+341742 
.6+340656 
.5+341459 
.8+241707 
6+241520 
5+242411 
6-315004 
7+580315 
9+582111 
0-110942'' 

0- 111224 
4+024016 
7+025605^ 
1+261336 
8-030909 
5+113156 
.8+521434 
8+521202 
6+251335 
.3+523028'' 
.1+250040 
8+423335 
1+642928 
2+640526 
0+642144'' 
.5+090826 
8+085921 

1- 313535 
.3+101856 
.0+060851 



AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

BL Lac 

AGN1 

AGN1 £ ' 

AGN2 e 

AGN1 

AGNl e 

AGN1 

AGN1 

AGN1 

AGN1 

AGN2 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN1 

AGN2 e 

AGN2 e 

AGN2 e 

AGN1 

AGN1 

AGN1 C 

AGN1 

AGN1 

AGN1 



0.646 
1.627 
1.053 
1.261 
0.860 
0.351 
0.375 
0.065 
0.844 
0.335 
0.452 
1.438 
0.460 
0.631 
0.114 
0.373 
0.646 
0.164 
0.037 
0.631 
0.265 
1.100 
0.601 
0.257 
0.531 
0.600 
0.560 
0.985 
0.727 
0.142 
0.118 
0.113 
0.720 
1.260 
0.265 
1.045 
1.000 
1.294 



2.14 
2.16_ 

1.741 

1.591 
2.491 
1.96+ 



A6 

m 

1.74+0^8 

L73 ;8:28 

2.44 
1.87_ 

9 oo+iltS 
-0.08 
o 79+0.10 

•' -0.06 

2.08^}6 

22 
0,20 
)J 



-Ml 

m 



1.66 

1.90 

2 20 +0 ' 03 
-Q-93 

9 Q7+0.12 

1.911™ 
I 99+8:^ 

i co+8:§5 
-Q-P.5 

i '^°-0.04 
i 77+0.26 

" Ml 
8? 



1.82 



2.15l ii '' 2 

2.261^ : ^ 

2 00 + ^ 
-Q07 
i qo+0.19 

1 - yJ -0.16 

1.90 f 

i 7 <r+0.41 
i ' ' J -034 

l.# 
1 OO+0.22 
1.88_0. 19 

1 81 + 011 
1^97+0.09 

2 31+^ 

Z ' J -0J6 

1.90-^ 



Table 3. continued. 



Source Type z T N// h-wkev Log I^-iotev ^f 2 /d.o.f Probability Sample Best 

10 22 10 ! fit 











-2 

cm 


erg cm 2 s 1 


erg s 1 




% 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


00) 


(11) 


XBSJ153205.7-082952 


AGN1 


1.239 


1 99+0.13 


<0.13 


0.62 


44.80 


41/42 


51.5 


BSS 


Y 


XBSJ153419.0+011808 


AGN1 


1.283 


9 C9+8:£>1 
36 


0-1 l^n 

— U. 1 1 


0.40 


44.83 


18/20 


57.9 


BSS 


Y 


XBSJ153452.3+013104 


AGN1 


1.435 


1 76 +it0v 

^ • ' —0 06 


<0.07 


7.50 


45.95 


109/114 


61.0 


HBSS,BSS 


Y 


XBSJ153456.1+013033'' 


AGN1 


0.310 


9 <Q+o:i4 

13 


<0.01 


0.85 


43.55 


86/64 


3.4 


BSS 


N,5 


XBSJ160645.9+081525 


AGN2 


0.618 


o 49+0.15 
14 


13.80^™ 

—J. 1 J 


3.91 


44.92 


12/10 


28.7 


HBSS,BSS 


Y 


XBSJ160706.6+075709 


AGN1 


0.233 


<0.02 


0.61 


43.10 


22/29 


81.0 


BSS 


Y 


XBSJ160731.5+081202 


AGN1 


0.226 


2 67 +o:36 

•"'-Q.22 
9 99+0.39 
19 

2.01+« : v 


°- 02+ 002 


0.40 


42.91 


31/27 


26.8 


BSS 


Y 


XBSJ161544.2+121708 


AGNF 


0.207 


<0.07 


0.56 


42.93 


18/21 


63.9 


BSS 


Y 


XBSJ161615. 1 + 121353 


AGN1 


0.843 


<0.17 


0.57 


44.36 


31/23 


12.7 


BSS 


Y 


XBSJ161820.7+124116 


AGN2 e 


0.361 


1.90^ 


3 - 65+ 243 


0.83 


43.68 


0.22/1 


64.3 


HBSS 


Y 


XBSJ161825.4+124145 


AGN1 


0.396 


2.29 + °g 


<0.16 


0.43 


43.48 


6/7 


51.3 


BSS 


Y 


XBSJ162813.9+780342 


AGN1 


0.640 


230 oS 


<0.10 


1.25 


44.45 


5/8 


72.5 


BSS 


Y 


XBSJ163141. 1+781239 


AGN1 


0.380 


2 - 52+ 025 


03 +007 

-0 03 


0.43 


43.48 


26/23 


31.2 


BSS 


Y 


XBSJ163223.6+052547 


AGN1 


0.146 


2 - 33 -012 
9 90+0:32 

• -0.18 


<0.01 


0.69 


42.68 


54/46 


18.8 


BSS 


Y 


XBSJ163309.8+571039 


AGN1 


0.288 


<0.06 


0.85 


43.44 


49/48 


43.7 


BSS 


Y 


XBSJ163332.3+570520 


AGNl e 


0.386 


2 31 +ii72 

50 


0-08 + oo8 


0.40 


43.43 


13/19 


82.4 


BSS 


Y 


XBSJ163427.5+781002 


AGN1 


0.376 






0.70 


43.64 


11/12 


50.3 


BSS 


Y 


XBSJ164237.9+030014 


AGN1 


1.338 


L72+ oi! 


<0.41 


0.99 


44.99 


9/13 


74.0 


BSS 


Y 


XBSJ165314.4+141943 


AGN1 


0.465 


2.05!g 


<0.10 


0.83 


43.91 


17/21 


68.7 


BSS 


Y 


XBSJ165406.6+142123 


AGN1 


0.641 


L88! S 


003 +00% 


0.79 


44.18 


52/46 


26.0 


BSS 


Y 


XBSJ165425.3+142159 


AGN1 


0.178 


9 1 1 +0.06 


<0.01 


6.33 


43.82 


324/306 


21.3 


HBSS,BSS 


Y 


XBSJ165448.5+141311 


AGN1 


0.320 


-fy 03 , 

1-81 QQ 7 

1.86!| 


<0.03 


4.76 


44.25 


89/97 


68.9 


HBSS,BSS 


Y 


XBSJ165800.7+352333 


AGNF 


0.127 


°- 05+ 005 

— U.Uj 


1.01 


42.69 


9/6 


15.9 


BSS 


Y 


XBSJ172230.6+341344 


AGN1 


0.425 


j 90+O.8V 

142+8:^ 


<0.22 


1.52 


44.04 


12/9 


23.5 


BSS 


Y 


XBSJ185518.7-462504 


AGN1 


0.788 


<0.48 


1.34 


44.51 


12/17 


79.4 


BSS 


Y 


XBSJ185613.7-462239 


AGN1 


0.768 


9 17+8:!' 

23 

1.89 + 8:g 
1 4^+0:23 

^ -0.22 

1.90' 


<0.06 


1.43 


44.70 


31/29 


35.9 


BSS 


Y 


XBSJ193138.9-725115 


AGN1 


0.701 


°- 01+ om 
°- 67 -ol 


1.14 


44.43 


46/38 


17.6 


BSS 


Y 


XBSJ193248.8-723355 


AGN2 e 


0.287 


2.33 


43.80 


30/34 


69.1 


HBSS,BSS 


Y 


XBSJ204043.4-004548 


AGN2 


0.615 


T TO + 1.35 

J.ZS nQ7 

— u.y / 


1.75 


44.52 


17/12 


16.5 


HBSS,BSS 


Y 


XBSJ204159.2-321439'' 


AGN1 


0.738 


2 _ 14+0.20 

2 - 02 1 : | 
2oi+o:37 

• u -0.23 

1 98 +5 - 24 


<0.04 


0.88 


44.43 


40/28 


6.8 


BSS 


N,10 


XBSJ204204. 1-321601 


AGN1 


0.384 


<0.11 


0.38 


43.35 


13/13 


43.1 


BSS 


Y 


XBSJ204208.2-323523 


AGN1 


1.184 


<0.37 


0.37 


44.53 


19/15 


21.7 


BSS 


Y 


XBSJ204548.4-025234'' 


AGN1 


2.188 


<0.23 


0.65 


45.42 


33/23 


8.2 


BSS 


Y 


XBSJ20541 1.9-160804 


AGN1 


1.466 


L86 -Il 


<0.30 


1.06 


45.16 


7/10 


73.0 


BSS 


Y 


XBSJ205429.9-154937 


AGN1 


1.297 


j 92+0.60 
240^8:1? 

1 90 ; ^ : ^ 
-QQ8 

1 CS+0.34 
i ' OJ -0.20 


20 +0 - 83 


0.58 


44.80 


7/9 


58.6 


BSS 


Y 


XBSJ205635.7-044717 


AGN1 


0.217 


<0.03 


1.14 


43.30 


29/23 


17.4 


HBSS,BSS 


Y 


XBSJ205829.9^23634 


AGN1 


0.232 


09 +003 
-Q.Q3 
O21+02+ 


3.17 


43.76 


92/123 


98.1 


HBSS,BSS 


Y 


XBSJ210325.4-1 12011 


AGN1 


0.720 


0.85 


44.33 


30/36 


75.7 


BSS 


Y 



Table 3. continued. 



Source 


Type 


z 


r 


10 22 

-2 

cm 


10- 13 

erg cm -2 s" 1 


Log Ll-WkeV 

erg s _1 


X z /d.o.f 


Probability 

% 


Sample 


Best 
fit 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


XBSJ210355.3-121858 


AGN1 


0.792 


2.20+"' 4 ' 

1 99+8:2+ 

2 06 ^ 

^ -0.19 


<0.13 


0.58 


44.35 


18/15 


24.5 


BSS 


Y 


XBSJ212759.5-443924 


AGN1 


0.860 


<0.10 


0.54 


44.35 


32/38 


74.1 


BSS 


Y 


XBSJ213002.3-153414 


AGN1 


0.562 


04+°- 10 

-0 04 


1.89 


44.46 


23/27 


67.6 


HBSS,BSS 


Y 


XBSJ213719.6-433347 


AGN1 


0.793 


1 70 +0 - 32 

-0,30 


55+° :52 


2.34 


44.83 


12/14 


60.2 


BSS 


Y 


XBSJ213729.7^123601 


AGN1 


0.664 


2 02+ 8 ' 43 
-0 30 

1 78+073 

' -Q-5Q 

2 S9+2- 1 '' 

-0 72 

1 60 + " :i ' 

2 61+^ 

-Q 33 


<0.18 


0.81 


44.26 


12/15 


66.1 


BSS 


Y 


XBSJ213733.2-434800 


AGN1 


0.427 


10+ 018 

-0 10 


0.37 


43.51 


5/5 


47.9 


BSS 


Y 


XBSJ213757.6-422334 
XBSJ213820.2-142536 


AGN1 
AGN1 


0.364 
0.369 


04+° :47 

-0 04 

51 +iM 

U - J1 _0 12 


0.27 
2.27 


43.22 
44.04 


16/11 

97/92 


13.3 
35.8 


BSS 
HBSS,BSS 


Y 
Y 


XBSJ213824.0-423019 


AGN1 


0.257 


<0.02 


1.49 


43.56 


72/63 


21.6 


BSS 


Y 


XBSJ213829.8^123958 


AGN1 


1.469 


<0.24 


0.39 


44.99 


17/12 


13.6 


BSS 


Y 


XBSJ213852.2-434714 


AGN1 


0.461 


3 02 +5 ' 5§ 
-Q-3S 
2 j 7+0.09 


<0.08 


0.16 


43.32 


19/13 


11.3 


BSS 


Y 


XBSJ214041. 4-234720 


AGN1 


0.490 


<0.01 


1.73 


44.29 


103/98 


33.5 


HBSS,BSS 


Y 


XBSJ215244.2-302407 


AGN1 


0.539 


2 36^ 

9 19+0:21 

: 7 m 

■ ' J -0 20 


<0.02 


1.00 


44.19 


59/71 


83.8 


BSS 


Y 


XBSJ220320.8+184930 


AGN1 


0.309 


30+ 013 
-0 10 


1.29 


43.69 


39/36 


32.1 


BSS 


Y 


XBSJ220446.8-014535 


AGN1 


0.540 


17 +li:2 ' 

'-0 14 


0.92 


44.04 


22/24 


56.1 


BSS 


Y 


XBSJ220601. 5-015346 


AGN1 


0.211 


1.65$" 

L82 - : S 

1 51 +!i:24 

-0 19 


<0.03 


1.50 


43.33 


29/22 


14.6 


HBSS,BSS 


Y 


XBSJ221623.3-174317 


AGN1 


0.754 


<0.14 


0.68 


44.27 


17/18 


53.8 


BSS 


Y 


XBSJ221722.4-082018 


AGN1 


1.160 


05 + 027 


1.88 


45.05 


30/34 


65.7 


BSS 


Y 


XBSJ221729.3-081154 


AGN1 


1.008 


2 - 19+ 0?2 
2 35+" :22 

-0 13 


005+ 6 - 240 


0.85 


44.78 


27/32 


74.5 


BSS 


Y 


XBSJ221821.9-081332P 


AGN1 


0.803 


<0.04 


0.74 


44.51 


55/40 


5.4 


BSS 


Y 


XBSJ22195 1.6+120123 


AGN2 


0.532 


1.90^ 


35+ 033 

-0 26 


0.82 


44.01 


20/15 


17.1 


BSS 


Y 


XBSJ223547.9-255836'' 


AGN1 


0.304 


2.00+ ,; 3 


<0.02 


0.61 


43.33 


47/34 


7.3 


BSS 


N,6 


XBSJ223555.0-255833 


AGN1 


1.800 


2.17+ljS 


<0.15 


0.43 


45.13 


26/30 


68.5 


BSS 


Y 


XBSJ223949.8+080926 


AGN1 


1.406 


9 oc+1.66 

-0 90 


<1.20 


0.35 


44.82 


6/3 


12.6 


BSS 


Y 


XBSJ224756.6-642721 


AGN1 


0.598 


2 00+ 8:2 ' 

-0 17 


<0.07 


0.66 


44.06 


14/12 


30.3 


BSS 


Y 


XBSJ225025. 1-643225 


AGN1 


1.206 


2 09+8: 19 

-0 14 


<0.14 


0.44 


44.65 


34/32 


38.3 


BSS 


Y 


XBSJ225050.2-642900 


AGN1 


1.251 


2 04+™ 7 

-007 


<0.03 


1.38 


45.18 


113/102 


22.0 


BSS 


Y 


XBSJ225118.0-17595F 


AGN1 


0.172 


T 1 o+O.ll 

-RAP. 


<0.005 


0.36 


42.62 


212/90 


8xl0~ 10 


BSS 


N,5 


XBSJ230400.4-083755 


AGN1 


0.411 


2 72+0.90 


12+ 029 
-Q 1? 


0.15 


43.13 


8/8 


45.1 


BSS 


Y 


XBSJ230401.0+031519 


AGNl e 


0.036 


2.05+H 


06+° 16 


0.56 


41.30 


8/10 


58.5 


BSS 


Y 


XBSJ230434.1 + 122728 


AGNl e 


0.232 


1.60+1 


<0.13 


1.16 


43.29 


7/10 


72.0 


BSS 


Y 


XBSJ230443.8+121636 


AGN1 


1.405 


L95! l 
1.58+11 

2 1 4+8:15 


35+ 52 


0.82 


45.04 


19/17 


35.0 


BSS 


Y 


XBSJ230459.6+121205 


AGN1 


0.560 


<0.28 


1.31 


44.20 


8/10 


63.7 


BSS 


Y 


XBSJ230522.1 + 122121 


AGN2 


0.326 


22+ - 32 

"•^ -0.22 


0.95 


43.58 


8/10 


66.3 


BSS 


Y 


XBSJ231342.5-423210 


AGN1 


0.973 


<0.02 


1.10 


44.83 


166/151 


18.2 


BSS 


Y 


XBSJ231546.5-590313'' 


AGN2 e 


0.045 


1.90^ 


15+ 007 


0.99 


41.73 


38/16 


0.15 


BSS 


N,9 


XBSJ23 1601. 7-424038^ 


AGN1 


0.383 


2 70+ 20 
-Q17, 

2 00+°' 17 


<0.02 


0.28 


43.32 


68/53 


7.4 


BSS 


N,5 


XBSJ233421.9-151219 


AGN1 


0.992 


<0.06 


0.71 


44.62 


19/24 


72.3 


BSS 


Y 



Table 3. continued. 



Source 


Type 


z 


r 




fl-WkeV 


Log L2_iofev 


X z /d.o.f 


Probability 


Sample 


Best 










10 22 


io-° 










fit 










-2 

cm 


erg crrT 2 s _1 


erg s _1 




% 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


XBSJ235036.9+362204 


BL Lac 


0.317 


1.90-;- 


03 +uiy 


2.03 


43.88 


14/13 


39.2 


BSS 


Y 



Columns: (1) Source name; (2) Class; (3) Redshift; (4) Photon index; (5) Intrinsic column density; (6) Observed flux in the 2-10 keV band, de-absorbed by our Galaxy; 
(7) Intrinsic luminosity in the 2-10 keV band; (8) x 2 to number of degrees of freedom; (9) Null hypothesis probability; (10) Sample the source belongs to; (11) Whether 
the simple power law is considered as our best fit (Y) or not (N). In the case it is not, a number indicates the corresponding table's number where our considered best fit is 
reported. 

p : Null hypothesis probability < 10%/: Elusive AGN. ^: Fixed parameter. AGN class and redshift in bold face mark new optical identifications. Note: Errors and upper limits 
are at 90% confidence level. Fluxes and luminosities refer to the MOS2 calibration. 



